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SECTION  6 


6.0  STUDY  AREA  43  -  HISTORIC  GAS  STATIONS 


The  following  section  presents  the  findings  and  recommendations  of  the  SI  field 
investigations  conducted  at  the  19  historic  gas  station  sites,  and  SSI  field 
investigations  at  eight  historic  gas  stations,  which  make  up  SA  43.  These  sites 
were  part  of  an  installation-wide  fuel  distribution  and  motor  pool  system  installed 
in  the  early  1940s  and  discontinued  in  the  early  1950s.  All  of  the  historic  gas 
station  sites  are  located  on  the  Main  Post  portion  of  Fort  Devens  (Figure  6.1-1). 

Additional  data  for  each  of  the  SA  43  historic  gas  station  sites  (43B  through  43S) 
was  gathered  under  the  Areas  Requiring  Environmental  Evaluation  (AREE)  61  - 
Maintenance  and  Waste  Accumulation  Areas  program.  The  following  is  a  list  of 
corresponding  AREE  61  and  SA  43  site  designations: 


43  B 

= 

61  AQ 

43  C 

= 

Part  of  61  F 

43  D 

= 

61  AR 

43  E 

= 

61  AS 

43  F 

= 

61  C 

43  G 

= 

61  G 

43  H  and  I 

= 

611 

43  J 

= 

61  AF 

43  K 

= 

61  0 

43  L 

= 

61  P 

43  M 

= 

61  Q 

43  O 

= 

61  S 

43  P 

= 

61  T 

43  Q 

= 

61  U 

43  R 

= 

61  AT 

43  S 

= 

61  V 

The  results  of  the  AREE  61  investigation  completed  at  each  SA  43  are  not 
included  in  this  report. 
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6.1  Study  Area  43A 

6.1.1  Study  Area  Background  and  Conditions 

SA  43A  was  the  former  central  distribution  facility  for  all  of  the  historic  gas 
stations.  It  was  located  in  what  is  now  the  Petroleum,  Oil,  and  Lubricant  (POL) 
Storage  yard  across  Market  Street  from  the  Defense  Reutilization  Marketing 
Office  Building  204  (DRMO;  Study  Area  32),  and  between  Antietam  Street,  Cook 
Street,  and  Market  Street  (Figure  6.1-2).  Gasoline  was  delivered  to  this  facility  by 
railroad  tank  cars  and  was  ofif-loaded  into  above  ground  storage  tanks  (ASTs)  and 
USTs.  From  there  it  was  transported  by  truck  to  the  individual  historic  gas 
stations.  The  distribution  facility  consisted  of  the  main  gasoline  station  building 
(Building  T-401),  the  gasoline  pumphouse  (P-186),  and  seven  storage  tanks 
totaling  76,000  gallons  [three  12,000  gallon  USTs,  two  12,000  gallon  ASTs,  and 
two  8,000  gallon  ASTs]  (Barbour,  1941)  (see  Figure  6.1-2). 

The  four  ASTs,  originally  located  in  a  pit  behind  Building  T-401,  were  removed 
between  1965  and  1972  (Detrick,  1991).  There  is  no  other  data  available  on  the 
removal  of  these  ASTs.  A  total  of  five  USTs,  consisting  of  four  12,000  gallon 
USTs  and  one  10,000  gallon  UST,  were  excavated  from  the  site  in  1989  and  1990 
(EA,  1990).  The  12,000  gallon  USTs  and  the  10,000  gaUon  UST  had  apparently 
been  used  at  the  site  for  fuel-oil  storage;  however,  no  records  of  these  USTs  were 
available.  The  remaining  three  USTs  were  located  beneath  the  historic  gasoline 
pumphouse  (Building  P-186),  and  it  is  likely  that  they  were  used  for  gasoline 
storage,  only,  during  the  1940s. 

After  removal  of  the  USTs  and  800  cubic  yards  of  contaminated  soil,  confirmatory 
soil  samples  were  collected  from  the  excavation  and  analyzed  for  TPHC.  The 
highest  TPHC  concentration  was  237  milligrams  per  kilogram  (mg/kg) 
(Environmental  Applications  [EA],  1990).  The  excavations  were  baclrfilled  and 
no  further  soil  removal  occurred  at  this  area. 

In  October  1990,  a  limited  hydrogeological  assessment  of  the  POL  site  was 
conducted  (GZA  Remediation,  Inc.  [GZAR],  1990).  GZAR  concluded  that  "no 
significant  fuel  contamination  remains  in  the  vicinity  of  the  former  leaking 
underground  storage  tanks."  However,  GZAR’s  investigation  did  not  include  the 
western  part  of  the  POL  area,  where  the  ASTs  and  the  main  gasoline  station 
(Building  T401)  were  formerly  located. 
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Five  new  USTs  were  installed  at  the  POL  storage  yard,  in  1991.  These  USTs  are 
currently  used  to  store  fuel  for  mihtary  vehicles  used  on  Fort  Devens. 

In  1992,  a  limited  soil  removal  for  surface  soil  contamination,  was  completed. 

Soil  was  removed  from  around  the  existing  pump  and  valve  pit  which  is  used  to 
fill  fuel  distribution  trucks.  The  area  around  the  pump  and  valve  pit  and  the 
existing  UST  refill  pipes  was  paved  to  act  as  a  containment  structure  for  future 
spills. 

6.1^  Site  Investigation  Program  Summary 

The  SI  at  SA  43a  was  performed  in  accordance  with  the  Final  SI  Historic  Gas 
Station  Task  Order  Work  Plan  (ABB-ES,  1992b)  and  in  conformance  to  the 
provisions  of  the  POP  (ABB-ES,  1992a).  The  field  sampling  program  at  SA  43 A 
was  designed  to  investigate  the  nature  and  distribution  of  subsurface  soil  and,  if 
possible,  groundwater  contamination.  Subsurface  soil  samples  were  collected  for 
field  analysis  at  two  areas  within  SA  43A  (see  Figure  6.1-2).  SA  43A  was  divided 
into  two  areas  due  to  the  different  site  conditions  at  each  area.  Area  1,  located  at 
the  comer  of  Antietam  Street  and  Cook  Street,  is  comprised  of  the  former  gas 
station  (Building  T-401)  and  the  area  around  the  former  ASTs.  Area  2  consists  of 
the  active  POL  storage  yard  and  the  former  gasoline  pumphouse  and  historic 
USTs  (see  Figure  6.1-2). 

The  field  investigation  at  each  area  consisted  of  a  surficial  geophysical 
investigation,  subsurface  soil  sampling  using  ABB-ES’  TerraProbe  unit,  field 
analysis  of  the  soil  samples  collected  with  the  TerraProbe  unit,  soil  borings  to 
collect  subsurface  soil  samples  for  laboratory  analysis,  and  a  geodetic  survey  to 
locate  the  TerraProbe  points  and  soil  borings.  The  soil  samples  collected  with  the 
TerraProbe  unit  were  analyzed  on  a  GC  for  BTEX  and  on  an  IR  unit  for  TPHC. 
The  TPHC  analysis  used  a  shghtly  modified  version  of  USEPA  Method  418.1  (see 
Section  3.2.3  for  details). 

Area  1.  The  surficial  geophysical  investigation  was  conducted  at  Area  1  consisting 
of  a  metal  detector  survey,  a  magnetometer  survey,  and  a  GPR  survey.  These 
surveys  were  designed  to  determine  if  there  were  any  abandoned  USTs  or 
associated  piping  present  at  Area  1  (Figure  6.1-3). 
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A  total  of  22  soil  samples  were  collected  from  eight  TerraProbe  points  at  Area  1 
(see  Figure  6.1-3).  The  remaining  eight  proposed  TerraProbe  points  were  not 
sampled  due  to  difficult  subsurface  conditions  encountered  in  the  initial  eight 
points.  Eight  soil  samples  were  collected  from  0  feet  to  2  feet,  and  five  soil 
samples  were  collected  from  11  feet  to  21  feet  for  field  analysis,  nine  soil  samples 
were  collected  between  25  feet  and  32  feet  bgs,  which  appears  to  be  the 
approximate  depth  of  the  water  table  at  Area  1.  All  of  the  subsurface  soil 
samples  were  analyzed  in  the  field  for  BTEX  and  TPHC. 

Two  subsurface  soil  samples  were  collected  for  laboratory  analysis  from  one  soil 
boring  (43A-92-01X)  drilled  at  Area  1  (see  Figure  6.T3).  Soil  samples  were 
collected  from  0  feet  to  2  feet  and  27  feet  to  29  feet  bgs.  Both  soil  samples  were 
analyzed  for  VOCs,  TPHC,  and  lead. 

Area  2.  The  surficial  geophysical  investigation  was  conducted  at  Area  2  consisting 
of  a  metal  detector  survey,  a  magnetometer  survey,  and  a  GPR  survey 
(Figure  6.1-4).  These  surveys  were  designed  to  determme  if  there  were  any 
abandoned  USTs  or  associated  piping  present  at  Area  2. 

A  total  of  22  soil  samples  were  collected  from  nine  TerraProbe  points  for  field 
analysis  (see  Figure  6-4).  The  remaining  point,  TP-19,  was  not  sampled.  Three 
soil  samples  were  collected  from  TerraProbe  points  at  0  feet  to  2  feet,  and  nme 
soil  samples  were  collected  from  11  feet  to  16  feet,  and  ten  soil  samples  were 
collected  from  22  feet  to  28  feet,  which  appears  to  be  the  approximate  depth  of 
the  groundwater  table  at  Area  2.  All  of  the  subsurface  soil  samples  were 
analyzed  in  the  field  for  BTEX  and  TPHC. 

Two  subsurface  soil  samples  were  collected  for  laboratory  analysis  from  the  one 
soil  boring  (43A-92-02X)  drilled  at  Area  2  (see  Figure  6.1-4).  Soil  samples  were 
collected  from  10  feet  to  12  feet  and  25  feet  to  27  feet  bgs.  Both  soil  samples 
were  analyzed  for  VOCs,  TPHC,  and  lead.  The  three  existing  monitoring  weUs 
around  Area  2  (POL-1,  POI^2,  and  POL-3)  were  not  sampled  as  part  of  the  SI 
field  investigation.  However,  the  wells  have  been  sampled  in  the  past  and  the 
results  are  presented  below. 
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6.1.3  Field  Investigation  Results  and  Observations 

The  soils  at  SA  43A  consisted  of  poorly  graded  sand  with  trace  amounts  of  silt. 
The  soil  boring  43A-92-01X  at  Area  1  was  advanced  to  32  feet  bgs  and  the  soil 
boring  43A-92-02X  at  Area  2  was  advanced  to  29  feet.  The  water  table  was 
encountered  at  26.8  feet  at  Area  1  and  at  26.1  feet  at  Area  2.  Because  no 
groundwater  monitoring  wells  were  installed  as  part  of  this  SI  field  investigation, 
the  aquifer  properties  and  groundwater  quality  at  SA  43A  could  not  be 
determined.  Soil  boring  logs  are  provided  in  Appendix  B. 

Area  1.  The  geophysical  surveys  performed  at  Area  1  did  not  indicate  the 
presence  of  any  abandoned  USTs  or  associated  piping.  The  geophysical 
measurements  collected  during  the  surveys  are  provided  in  Appendix  L. 

Eight  soil  samples  were  collected  from  0  feet  to  2  feet  and  five  soil  samples  were 
collected  from  11  feet  to  21  feet  for  field  analysis.  No  BTEX  compounds  were 
detected  in  any  of  these  samples,  however,  TPHC  was  detected  at  180  ppm  in  the 
2  foot  sample  collected  from  TP-04.  No  other  TPHC  was  detected  (Table  6.1-1; 
Figure  6.1-5  and  6.1-6).  Nine  soil  samples  were  collected  from  depths  of  25  feet 
to  32  feet  bgs,  which  appears  to  be  the  approximate  depth  of  the  groundwater 
table  at  Area  1.  BTEX  compounds  and  TPHC  were  detected  in  TP-12,  only. 
Toluene,  ethylbenzene  and  jqrlenes  were  detected,  with  a  total  concentration  of 
57,000  ppb,  and  TPHC  was  detected  at  4,000  ppm.  No  benzene  was  detected  (see 
Table  6.1-1;  Figure  6.1-7). 

Two  subsurface  soil  samples  were  collected  for  laboratory  analysis  from 
43A-92-01X  (Figure  6.1-8).  No  VOCs  or  TPHC  were  detected  in  the  0  foot  to 
2  foot  sample.  Lead  was  detected  above  the  established  Fort  Devens  background 
concentration  at  120  |*g/g  in  this  sample.  VOCs  and  TPHC  were  detected  in  the 
soil  sample  collected  from  27  feet  to  29  feet.  Tetrachloroethylene  was  detected  at 
0.01  jwg/g  and  TPHC  was  detected  at  44.1  /tg/g.  Lead  was  detected  at  6.05  )itg/g 
which  was  below  the  established  background  concentration  (Table  6.1-2;  see 
Figure  6.1-8). 

Area  2.  The  geophysical  surveys  completed  at  Area  2  indicated  the  location  of 
the  active  fiberglass  USTs,  but  did  not  identify  any  abandoned  USTs  or  associated 
piping.  The  geophysical  measurements  collected  during  the  surveys  are  presented 
in  Appendix  L. 
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Three  soil  samples  were  collected  from  three  TerraProbe  points  at  0  feet  to  2  feet 
bgs.  No  BTEX  compounds  were  detected  in  any  of  the  samples,  but  TPHC  was 
detected  in  all  three  ranging  from  610  ppm  to  1,200  ppm  (see  Table  6.1-1; 

Figure  6.1-9).  Nine  soil  samples  were  collected  from  11  feet  to  16  feet  at  Area  2. 
No  BTEX  compounds  or  TPHC  were  detected  in  any  of  these  samples 
(Figure  6.1-10).  Ten  soil  samples  were  collected  from  22  feet  to  28  feet,  which 
appears  to  be  the  approximate  depth  of  the  groundwater  table  at  Area  2. 

Toluene,  ethylbenzene,  and  xylenes  were  detected  in  several  samples  collected 
from  this  depth.  TPHC  was  detected  in  six  of  the  10  seunples  ranging  from 
<52  ppm  to  180,000  ppm  (see  Table  6.1-1;  Figure  6.1-11). 

Two  subsurface  soil  samples  were  collected  for  laboratory  analysis  from 
43A-92-02X  (Figure  6.1-12).  No  VOCs  or  TPHC  were  detected  in  the  10  foot 
sample.  Xylene  was  detected  at  0.03  /ig/g  and  TPHC  was  detected  at 
(10,900  jug/g)  in  the  25  foot  to  27  foot  sample.  Lead  was  not  detected  above  the 
established  background  concentration  in  either  of  the  samples  collected  (see 
Table  6.1-2;  see  Figure  6.1-12). 

The  existing  monitoring  wells  (POL-1,  POL-2,  and  POL-3)  were  sampled  by 
Ecology  and  Environment  (E&E)  personnel  in  early  1993.  The  groundwater 
samples  were  analyzed  for  VOC,  SVOCs,  inorganics  (POL-1  and  POL-3),  and 
hardness.  Chloroform  and  di-n-butylphthalate  were  detected  in  POL-1  and 
POL-3.  Chloroform  in  POL-3  at  0.73  ftg/L  and  di-n-butylphthalate  in  POL-1  at 
4.0  /ig/L.  Trichloroethene  and/or  ^Q^lene  were  detected  in  each  sample 
(Table  6.1-3;  see  Figure  6.1-12).  Each  of  the  inorganic  analytes  detected  were 
above  the  established  Fort  Devens  background;  these  samples  were  unfiltered.  A 
filtered  inorganics  sample  was  also  collected  from  POI^3.  The  results  of  this 
sample  showed  only  two  inorganic  analytes,  calcium  and  sodium,  above  the 
established  Fort  Devens  background  (see  Table  6.1-3). 

6.1.4  Nature  and  Distribution  of  Contamination  (Field  Analytical  and 
Laboratory  Results) 

Area  1.  The  objective  of  the  field  sampling  program  at  Area  1  was  to  investigate 
the  presence  or  absence  of  soil  and  groundwater  contamination  caused  by  spills  or 
leaks  associated  with  the  historic  gas  station.  The  primary  concern  at  Area  1  was 
that  fuel-related  contaminants  had  percolated  through  the  soil  to  the  groundwater. 
To  evaluate  the  migration  pathways  surface  soil  and  subsurface  soil  samples, 
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including  subsurface  soil  samples  from  the  water  table,  were  collected  and 
analyzed  in  the  field  and  at  an  off-site  laboratory.  The  results  of  the  surface  soil 
and  intermediate  subsurface  sod  samples  (0  feet  to  21  feet),  collected  for  field 
analysis,  appear  to  indicated  that  spills  and/or  leaks  associated  with  the  former 
ASTs,  did  not  cause  a  significant  amount  of  contamination  in  and  aroimd  Area  1. 
However,  elevated  concentrations  of  fuel-related  contaminants  were  detected  in 
the  field  analysis  sample  collected  at  the  water  table  fi'om  TP- 12.  This 
contamination  appears  to  be  a  result  of  an  upgradient  (Area  2  to  the  northeast) 
source  due  to  the  lack  of  shallow  soil  contamination.  The  laboratory  results  did 
not  correlate  well  with  the  field  analysis  sample,  however,  TPHC  was  detected  at 
the  water  table  above  the  laboratory  detection  limit. 

Area  2.  The  objective  of  the  field  sampling  program  at  Area  2  was  to  investigate 
the  presence  or  absence  of  soil  and  groundwater  contamination  caused  by  spills  or 
leaks  from  former  USTs  which  were  associated  with  the  historic  gas  station.  The 
primary  concern  at  Area  2  was  that  the  fuel-related  contaminants  had  percolated 
through  the  soil  to  the  groundwater.  To  evaluate  the  migration  pathways,  surface 
soil  and  subsurface  soil  samples,  including  subsurface  soil  samples  from  the  water 
table,  were  collected  and  analyzed  in  the  field  and  at  an  off-site  laboratory.  The 
results  of  the  smface  soil  samples  indicated  the  presence  of  TPHC  around  the 
existing  pump  and  valve  pit.  This  contaminated  soil  has  subsequently  been 
removed  from  the  site  during  the  1992  soil  removal.  The  intermediate  subsurface 
soil  samples  (11  feet  to  16  feet)  appear  to  indicated  that  spills  and/or  leaks 
associated  with  the  refueling  activities  in  the  POL  storage  yard,  have  not  caused  a 
significant  amount  of  soil  contamination  at  these  depths  at  Area  2.  However, 
elevated  concentrations  of  fuel-related  contaminants  were  detected  at  the  water 
table  in  six  of  the  ten  subsurface  soil  samples  collected  for  field  analysis. 
Laboratory  analysis  of  the  subsurface  soil  sample  collected  from  the  water  table 
confirmed  these  results.  This  contamination  appears  to  be  a  result  of  leaks  and 
residual  soil  contamination  associated  with  one  or  more  of  the  former  USTs.  It 
appears,  from  the  soil  results  from  Area  1,  that  the  contaminants  from  Area  2  are 
migrating  to  the  southwest  along  the  top  of  the  water  table. 

Groundwater  samples  were  collected  fi-om  the  existing  monitoring  well  as  part  of 
the  Group  IB  field  investigation.  The  results  of  these  groundwater  samples 
showed  that  a  fuel-related  compound  and  a  solvent  were  present  in  the 
groundwater  at  the  existing  monitoring  well  locations.  Inorganic  analytes  detected 
above  their  established  background  appeared  to  be  caused  by  abundant  TSS. 
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However,  based  on  these  results  and  the  results  of  the  soil  samples  collected  at 
the  water  table  at  Area  1  and  Area  2,  it  appears  that  groundwater  contamination 
is  present  at  43A, 

6.1.5  Source  Evaluation  and  Migration  Potential 

Fuel-related  VOCs  and  TPHC  were  detected  in  subsurface  soil  samples  collected 
at  the  water  table  at  Area  1  and  Area  2.  No  groundwater  samples  were  collected 
for  field  or  laboratory  analysis  during  the  1992  SI  field  investigation;  however, 
groundwater  samples  collected  as  part  of  the  Group  IB  investigation,  from 
existing  monitoring  wells,  indicate  the  presence  of  a  fuel-related  compound  and  a 
solvent-related  compound  in  the  groundwater  at  this  site.  The  primary  transport 
mechanism  for  the  contaminants  detected  at  this  site  is  via  dissolved  phase  or  free 
product  in  the  groundwater. 

6.1.6  Preliminaiy  Human  Health  Risk  Evaluation 

Field-screening  of  23  shallow  and  intermediate  depth  TerraProbe  soil  samples 
revealed  no  measurable  concentrations  of  BTEX  to  a  depth  of  21  feet.  TPHC 
was  detected  above  the  method  detection  limit  in  three  of  these  23  samples, 
ranging  from  180  ppm  to  1,200  ppm.  When  these  results  are  compared  to  the 
calculated  risk-based  commercial/industrial  concentration  value  of  1,800  /ig/g  for 
gasoline,  there  appears  be  no  significant  risk  to  public  health  from  soil 
contamination  at  SA  43 A. 

At  depths  below  21  feet,  the  approximate  water  table  depth,  field-screening  results 
from  16  TerraProbe  soil  samples  indicate  signihcant  contamination  from  toluene, 
ethylbenzene,  and  j^lenes  in  soils  primarily  located  in  the  active  POL  yard 
(Area  2).  Additionally,  TPHC  levels  range  up  to  23,000  ppm.  These  results  are 
clearly  indicative  of  significant  groundwater  contamination  from  petroleum 
products. 

Two  confirmatory  borings  by  ABB-ES  support  the  field-screening  results.  Shallow 
soils  in  both  Area  1  (43A-92-01X)  and  Area  2  (43A-92-02X)  showed  little  TPHC 
contamination,  although  lead  was  detected  at  120  ^g/g  at  the  surface  in  Area  1. 
However,  below  25  feet  a  soil  sample  from  each  boring  showed  TPHC 
contamination,  with  the  Area  1  sample  being  relatively  low  at  44  /*g/g  and  the 
Area  2  sample  confirming  groundwater  contamination  at  10,900  ^g/g.  Although 
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the  concentration  of  lead  in  the  surface  soil  (120  /xg/g)  exceeds  the  background 
level,  it  is  below  the  interim  cleanup  level  of  500  to  1,000  ppm  for  lead. 

6.1.7  Conclusions  and  Recommendations 

Although  human  health  risks  are  not  significant  and  ecological  risks  are  not 
relevant  to  the  subsurface  environment  of  this  study  area,  it  is  apparent  from  the 
data  collected  that  the  groundwater  quality  (and  subsurface  soil  in  the  saturated 
zone)  at  SA  43A  has  been  adversely  impacted  by  historical  activities. 

Based  on  these  findings,  it  is  recommended  that  an  RI/FS  be  conducted  at  this 
study  area  to  further  define  the  distribution  of  contamination  and  evaluate  the 
need  for  clean  up.  It  is  also  recommended  that  this  study  area  be  administratively 
transferred  to  Group  IB  due  to  its  geographical  location. 
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FIGURE  6.1-3 
AREA  1  SOIL  BORING  AND 
TERRAPROBE  LOCATIONS 
SA  43A  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 
- ABB  Environmental  Services,  Inc.- 
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FIGURE  6.1-5 
AREA  1  FIELD  SCREENING  RESULTS 
DEPTH  AT  0  TO  2  FT 
SA  43A  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

— - ARR  Fnvironmental  Services.  Inc.- 
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FIGURE  6.1-6 
AREA  1  FIELD  SCREENING  RESULTS 
DEPTH  AT  11  TO  21  FT 
SA  43A  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 
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FIGURE  6.1-7 
AREA  1  FIELD  SCREENING  RESULTS 
DEPTH  AT  25  TO  32  FT 
SA  43A  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- ABB  Environmental  Senrices,  Inc- 
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FIGURE  6.1-8 
AREA  1  ANALYTES  IN  SOIL 
SA  43A  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- ABB  Environmental  Services,  Inc.* 
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62  Study  Area  43B 

6.2.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43B  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  The  gas  station  was  a  Type  A  design  with  one 
5,000  gallon  (or  possibly  5,140  gallon)  UST  located  between  the  gasoline 
pumphouse  and  the  pump  island.  The  station  was  used  during  World  War  n  as  a 
vehicle  motor  pool  to  support  military  operations.  The  motor  pool  operations 
were  discontinued  during  the  late  1940s  or  early  1950s.  No  records  were  available 
on  the  decommissioning  of  this  motor  pool  and  therefore,  there  was  no  evidence 
of  the  exact  location  of  the  historic  gas  station  or  that  the  UST  had  been 
removed.  The  reported  location  of  this  historic  gas  station  was  at  the  northern 
end  of  an  access  road  that  presently  connects  Queenstown  Road  and  the  Access 
Road  to  Patch  Road  (Figure  6.2-1).  No  buildings  are  presently  located  at  the  site 
and  the  site  is  covered  with  grass. 

6.2.2  Site  Investigation  Program  Summary 

The  SI  at  SA  43B  was  performed  in  accordance  with  the  Final  SI  Historic  Gas 
Stations  Task  Order  Work  Plan  (ABB-ES,  1992b)  and  in  conformance  to  the 
provisions  of  the  POP  (ABB-ES,  1992a).  A  field  investigation  was  conducted  to 
determine  if  the  UST  had  been  removed  and  if  any  residual  contamination  was 
still  present  in  the  subsurface  soil.  The  program  consisted  of  a  surficial 
geophysical  survey  to  determine  if  any  abandoned  USTs  were  present,  subsurface 
soil  sampling  using  ABB-ES’  TerraProbe  unit,  field  analysis  of  the  subsurface  soil 
samples,  and  one  soil  boring  to  collect  subsurface  soil  samples  for  off-site 
laboratory  analysis.  Table  6.2-1  summarizes  the  activities  completed  during  the 
SI. 

The  geophysical  investigation  at  SA  43B  consisted  of  a  metal  detector  survey,  a 
magnetometer  survey,  and  a  GPR  survey.  The  investigation  covered  an  area 
120  feet  by  100  feet  (see  Figure  6.2-1). 

Ten  TerraProbe  points  were  completed  to  investigate  the  presence  or  absence  of 
residual  soil  contamination  (see  Figure  6.2-1).  A  total  of  24  soil  samples  were 
collected  for  field  analysis.  Seven  soil  samples  were  collected  from  5  feet  and 
another  seven  soil  samples  were  collected  from  9  feet  bgs.  Ten  soil  samples  were 
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collected  from  the  water  table  at  15  feet.  The  field  analysis  performed  on  these 
samples  consisted  of  a  GC  analysis  for  BTEX,  and  an  IR  scan  for  TPHC. 

Two  subsurface  soil  samples  were  collected  for  laboratory  analysis  from  one  soil 
boring  (43B-92-01X)  drilled  at  SA  43B  (see  Figure  6.2-1).  These  samples  were 
analyzed  for  PAL  VOCs,  TPHC,  and  lead. 

62.3  Supplemental  Site  Investigation  Program  Summary 

The  SSI  at  SA  43B  was  performed  in  accordance  with  the  Final  SSI  Task  Order 
Work  Plan  (ABB-ES,  1993a)  and  in  conformance  to  the  provisions  of  the  Project 
Operations  Plan  (ABB-ES,  1992b).  The  following  sections  describe  the  field 
activities  completed  at  SA  43B  during  the  SSI.  Table  6.2-1  summarizes  the 
activities  completed  during  the  SSI. 

The  objective  of  subsurface  soil  sampling  program  at  SA  43B  was  to  investigate 
the  nature  of  the  contamination  detected  during  the  SI.  The  SSI  at  SA  43B 
consisted  of  drilling  one  soil  boring  (XBB-93-02X)  adjacent  to  TP-08,  completed 
during  the  SI,  in  which  elevated  TPHC  concentrations  were  detected  (see 
Figure  6.2-1).  Four  soil  samples  were  collected  from  the  boring  and  submitted  for 
laboratory  analysis  consisting  of  PAL  VOCs,  lead,  and  TPHC.  The  soil  samples 
were  collected  4  feet,  10  feet  (plus  one  duplicate)  and  14  feet  bgs.  These  depths 
were  chosen  to  replicate  the  depths  of  the  field  analytical  samples  collected 
during  the  SI. 

62.4  Field  Investigation  Results  and  Observations 

The  soil  at  SA  43B  appears  to  be  a  well-graded  silty  sand  to  the  bottom  of  the 
boring  (16  feet  bgs)  (Table  6.2-2).  The  water  table  was  encountered  at  15  feet 
bgs.  No  monitoring  wells  were  installed  at  this  site  during  either  field  program 
and  as  a  result,  aquifer  properties  and  groundwater  quality  were  not  determined. 
Soil  boring  logs  me  presented  in  Appendix  B. 

The  results  of  the  geophysical  survey  conducted  at  SA  43B  did  not  indicate  the 
presence  of  any  abandoned  UST(s).  The  geophysical  measurements  collected  in 
the  field  are  presented  in  Appendix  L. 
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6.2.5  Nature  and  Distribution  of  Contamination  (Field  Screening  and  Off-Site 
Laboratory  Results) 

The  objective  of  the  field  sampling  program  at  SA  43B  was  to  determine  the 
presence  or  absence  of  residual  subsurface  soil  contamination.  Soil  samples  were 
collected  from  the  water  table  and  analyzed  in  the  field,  as  well  as  in  the 
laboratory,  in  an  attempt  to  determine  if  the  groundwater  had  been  impacted  by 
the  historical  use  of  this  SA.  The  primary  concern  at  this  SA  was  that  residual 
fuel  contamination,  left  in  the  soil  after  the  UST  had  been  removed,  may  be 
migrating  to  the  water  table  and  impacting  the  groundwater  quality. 

Seven  soil  samples  were  collected  at  a  depth  of  5  feet  bgs  from  seven  TerraProbe 
points  during  the  SI,  Toluene,  ethylbenzene,  and  xylenes  were  detected  in  only 
one  sample  (TP-08)  and  TPHC  was  detected  in  four  soil  samples  (TP-02,  TP-03, 
TP-07,  and  TP-OS)  (see  Figure  6.2-2).  The  detection  of  TPHC  in  these  four 
samples  from  5  feet  is  questionable  due  to  the  reported  presence  of  asphalt  chips 
in  each  of  the  samples.  The  asphalt  was  noticed  in  the  samples  by  the  ABB-ES 
field  chemist,  after  the  samples  had  been  analyzed.  Based  on  this  finding,  it  does 
not  appear  that  the  results  of  the  TPHC  screening  represent  actual  concentrations 
of  TPHC  in  the  soils  at  these  locations.  A  total  of  seven  soil  samples  were  also 
collected  at  9  feet  bgs  from  seven  TerraProbe  points.  No  BTEX  compounds  were 
detected  but  TPHC  was  detected  in  three  of  the  samples.  The  TPHC  results  from 
the  soil  samples  collected  from  TP-08  at  9  feet  (1,500  ppm)  is  also  questionable 
due  to  asphalt  in  the  sample,  and  may  not  represent  actual  TPHC  concentrations 
in  the  soil  at  this  depth.  The  results  from  the  other  two  samples  (130  ppm  at 
TP-05  and  760  ppm  at  TP-03)  do  appear  to  represent  TPHC  concentrations  at 
9  feet  (Figure  6.2-3).  Ten  soil  samples  were  collected  from  the  groundwater  table 
at  15  feet.  No  BTEX  compounds  were  detected  in  any  of  the  samples  but  TPHC 
was  detected  at  230  ppm  in  the  one  sample  collected  from  TP-02  (Figure  6,2-4). 
The  field  analytical  results  are  presented  in  Table  6.2-3, 

Two  subsurface  soil  samples  were  collected  for  off-site  laboratory  analysis  from 
the  SI  soil  boring  43B-92-01X  (Figure  6.2-5).  Soil  samples  were  collected  from 
8  feet  to  10  feet  and  14  feet  to  16  feet  bgs.  No  VOCs  were  detected  in  either 
sample.  TPHC  was  detected  in  the  soil  sample  collected  from  8  feet  to  10  feet 
bgs  but  was  not  detected  in  the  sample  collected  from  14  feet  to  16  feet  bgs.  The 
results  of  the  off-site  laboratory  analysis  appear  to  indicate  that  some  residual 
TPHC  contamination  may  be  present  at  approximately  8  feet  bgs,  but  it  does  not 
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appear  that  similar  contamination  is  present  in  the  soil  at  the  water  table 
(Table  6.2-4;  see  Figure  6.2-5). 

The  results  of  the  off-site  laboratory  analysis  for  the  SSI  soil  samples  collected 
from  boring  XBB-93-02X,  indicated  the  presence  of  TPHC  at  84.2  j^g/g  and 
jtylene  at  0.004  /ig/g  in  the  4-foot  sample,  trichlorofluoromethane  at  0.006  /ig/g 
and  TPHC  at  85.4  in  the  10-foot  sample,  393  fig/g  in  the  duplicate  sample 
collected  from  the  10-foot  sample,  and  <31.7  ^g/g  in  the  14-foot  sample.  The 
results  of  the  lead  analysis  showed  that  concentrations  were  below  the  Fort 
Devens  background  concentration  in  each  sample.  Based  on  these  results  it 
appears  that  the  TPHC  concentrations  detected  in  the  SI  field  analytical  samples 
were  based  on  asphalt  chips  in  the  sample,  as  reported,  not  residual  TPHC 
contamination  (see  Table  6.2-4;  Figure  6.2-5). 

6.2.6  Source  Evaluation  and  Migration  Potential 

The  results  of  the  laboratory  analysis  completed  during  the  SSI  indicated  the 
presence  of  low  concentrations  of  VOCs  in  the  soil  sample  collected  in  the 
duplicate  soil  sample  collected  from  10  feet  bgs.  TPHC  results  indicated  the 
presence  of  TPHC  in  the  soil  sample  collected  from  4  feet,  10  feet  and  the 
10-foot  duplicate.  No  VOCs  or  TPHC  were  detected  in  the  soil  sample  collected 
from  the  water  table.  Lead  concentrations  were  below  the  Fort  Devens 
background  concentration  in  each  soil  sample.  The  results  of  the  soil  sample 
collected  from  the  water  table  indicated  the  elevated  TPHC  concentrations 
detected  at  TP-08  during  the  SI  were  associated  with  asphalt  chips,  as  reported. 
These  results  also  show  that  residual  TPHC  contamination  has  not  migrated  to 
the  water  table  and  does  not  appear  to  be  impacting  groundwater  quality  at  this 
site. 

6.2.7  Preliminary  Human  Health  Risk  Evaluation 

The  subsurface  soil  data  collected  during  the  SSI  was  not  included  in  this  human 
health  PRE  because  it  does  not  alter  the  findings  of  the  PRE  presented  in  the 
Final  SI  Report. 

The  summary  statistics  for  the  human  health  PRE  are  presented  in  Table  6.2-5. 
No  tank  was  detected  at  this  location.  Field-screening  of  24  shallow  and 
intermediate  depth  TerraProbe  soil  samples  revealed  no  measurable 
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concentrations  of  BTEX  to  a  depth  of  10  feet,  with  the  exception  of  TP-8  (5  ft). 
TPHC  was  detected  above  the  method  detection  limit  in  seven  of  these  24 
samples,  ranging  from  130  ppm  to  2,000  ppm  (the  highest  values  are  from 
suspected  asphalt  chips  in  the  sample).  A  comparison  of  these  results  against  the 
calculated  risk-based  commercial/industrial  concentration  value  of  1,800  fig/g  for 
gasoline  indicates  that  there  should  be  no  significant  risk  to  public  health  from 
soil  contamination  at  SA  43B. 

At  a  depth  below  15  feet,  the  approximate  water  table  depth,  field-screening 
results  from  10  soil  samples  indicate  no  BTEX  contamination.  TPHC  was 
detected  above  the  method  detection  limit  in  one  of  these  10  samples,  at 
230  ppm. 

A  confirmatory  boring  by  ABB-ES  supports  the  field-screening  results.  A  soil 
sample  at  8  feet  in  the  boring  through  the  suspected  tank  location  (43B-92-01X) 
showed  residual  TPHC  contamination  at  177  /xg/g,  well  below  the 
commercial/industrial  screening  concentration  of  1,800  /*g/g-  At  14  feet,  the 
TPHC  level  was  below  the  detection  limit.  Concentrations  of  lead  did  not  exceed 
the  established  Fort  Devens  background  concentration.  These  results  clearly 
indicate  that  little  residual  contamination  exists  at  SA  43B  from  petroleum 
products. 

6.2.8  Conclusions  and  Recommendations 

Based  on  the  results  of  the  data  collected  during  the  SI  and  the  SSI,  NFA  is 
recommended  for  historic  gas  station  B. 
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6.3  STUDY  Area  43C 

6.3.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43C  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  Based  on  historic  records,  the  gas  station  was  a 
Type  A  station  with  one  5,000  gallon  (or  possibly  5,140  gallon)  UST  located 
between  the  gasoline  pumphouse  and  the  pump  island.  The  station  was  used 
during  World  War  n  as  a  vehicle  motor  pool  to  support  military  operations.  The 
motor  pool  operations  were  discontinued  during  the  late  1940s  or  early  1950s.  No 
records  were  available  on  the  decommissioning  of  this  motor  pool  and  therefore, 
there  was  no  evidence  that  the  UST  had  been  removed.  The  pumphouse 
(Building  3459)  was  still  present  at  this  SA  prior  to  the  SI  field  investigation.  This 
SA  is  located  approximately  500  feet  south  of  SA  43B  and  on  the  same  access 
road  (Figure  6.3-1).  The  pumphouse  appeared  to  be  constructed  of  corrugated 
steel  and  some  piping  was  present  in  the  building.  The  building  was  secured  by  a 
locked  metal  door.  The  area  around  the  pumphouse  is  a  gravel  parking  lot  (see 
Figure  6.3-1). 

6.3.2  Study  Area  Investigation  Program  Summaiy 

The  SI  field  investigation  program  consisted  of  a  surficial  geophysical  program 
which  included  a  metal  detector  and  GPR  survey  (Figure  6.3-2). 

6.3.3  Field  Investigation  Results  and  Observations 

The  geophysical  investigation  conducted  at  SA  43C  indicated  that  one  abandoned 
UST  was  present  on  the  southern  side  of  the  existing  pumphouse  (see 
Figure  6.3-1).  The  metal  detector  was  used  first  to  locate  the  UST  and  then  the 
GPR  survey  identified  the  ends  and  the  sides  of  the  UST.  The  geophysical 
measurements  collected  in  the  field  are  presented  in  Appendix  L. 

This  UST  was  added  to  the  installation’s  UST  removal  program  and  on 
August  27,  1992,  a  5,000  gallon  UST  was  removed  by  ATEC  Environmental 
Consultants  (ATEC).  Tank  contents  at  the  time  of  removal  consisted  of  fuel  and 
water.  Groundwater  was  observed  in  the  UST  excavation  at  approximately 
10  feet  bgs.  At  the  time  of  the  tank  removal,  ATEC  performed  field  screening  on 
eight  soil  samples  (SS-1  through  SS-8)  collected  from  the  excavation  walls  at 
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depths  of  5  feet  to  6  feet  bgs  (see  Figure  6.3-2).  The  headspace  of  the  soil 
samples  was  screened  with  a  PID  for  total  VOCs  and  a  Non-Dispersive  Infrared 
(NDIR)  Anal)^er  wtis  used  to  screen  for  TPHC.  The  PID  results  ranged  from 
nondetected  to  0.2  ppm,  and  TPHC  levels  were  20.5  to  287  ppm  (ATEC,  1992a) 
(Table  6.3-1).  ATEC  also  collected  one  soil  and  one  groundwater  sample  from 
the  excavation  for  confirmatory  laboratory  analysis.  The  soil  sample  was  analyzed 
for  TPHC  and  the  groundwater  sample  was  analyzed  for  VOCs  and  TPHC. 

These  samples  were  analyzed  by  a  non-AEC  certified  laboratory  and  the  data 
does  not  reside  in  the  IRDMIS.  No  VOCs  were  detected  in  the  groundwater 
sample  and  TPHC  results  were  below  the  detection  limit  of  the  method  (see 
Table  6.3-1).  ABB-ES  collected  one  composite  soil  sample  from  the  bottom  of 
the  excavation.  This  sample  was  analyzed  for  TPHC  using  USEPA  Method  418.1 
at  ABB-ES’  Wakefield,  Massachusetts  laboratory.  TPHC  was  detected  at 
78.2  ppm  (see  Table  6.3-1).  Based  on  ATEC’s  sampling  results,  ATEC  backfilled 
the  excavation  and  no  further  site  investigation  was  conducted  (ATEC,  1992a). 

6.3.4  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

Fuel-related  soil  contamination  was  not  observed  or  detected  in  the  soil  or 
groundwater  after  the  UST  was  removed  from  SA  43C.  Based  on  these  results  it 
appears  that  the  contents  of  the  former  UST  did  not  adversely  impact  the  soil  or 
groundwater  quality  at  SA  43  C. 

6.3.5  Preliminaiy  Human  Health  Risk  Evaluation 

The  UST  at  SA  43C  was  discovered  by  ABB-ES  and  pulled  by  ATEC  during  the 
SI.  Prior  to  backfilling,  ATEC  collected  8  soil  samples  from  the  excavation  walls 
which  were  screened  for  TPHC  by  the  NDIR  method.  TPHC  levels  ranged  from 

20.5  ppm  to  a  maximum  value  of  287  ppm.  The  TPHC  level  in  a  confirmatory 
soil  sample  collected  by  ABB-ES  for  TPHC  analysis  by  USEPA  Method  418.1  was 
78.2  /ig/g.  A  comparison  of  these  results  against  the  calculated  risk-based 
commercial/industrial  concentration  value  of  1,800  /ig/g  for  gasoline  indicates 
that  there  should  be  no  significant  risk  to  pubhc  health  from  soil  contamination  at 
SA  43C. 
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6.3.6  Conclusions  and  Recommendations 

Fuel-related  soil  contamination  was  not  observed  or  detected  by  ATEC  in  the  soil 
after  the  UST  was  removed  from  SA  43C.  It  appears  that  the  contents  of  the 
former  UST  did  not  adversely  impact  the  soil  or  groundwater  quahty  at  SA  43C. 
Based  on  the  results  of  the  field  investigation  and  sampling  conducted  by  ABB-ES 
and  by  ATEC  during  a  tank  removal  at  SA  43,  NFA  is  recommended  for  this 
historic  gas  station  site. 
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TABLE  6.3-1 

ATEC/ABB-ES  FIELD  SCREENING  RESULTS 
SA  43C  -  HISTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


SAMPLE  NO. 

FIELD  SCREENING 

LABORATORY  I 

NDIR 

VOC 

TPHC 

fppm) 

(ppm) 

(ppm) 

(ppm) _ 

SS-1 

0.2 

232 

N/A 

N/A 

SS-2 

ND 

20.5 

N/A 

N/A 

SS-3 

ND 

29.3 

N/A 

N/A 

SS-4 

ND 

99.2 

N/A 

N/A 

SS-5 

ND 

287 

N/A 

N/A 

SS-6 

ND 

96.7 

N/A 

N/A 

SS~7 

0.2 

72.5 

N/A 

N/A 

SS-8 

ND 

42.1 

N/A 

N/A 

LSS-1 

N/A 

N/A 

N/A 

0.0 

LWS-1 

N/A 

N/A 

ND 

0.0 

XCE-92-01X 

N/A 

N/A 

N/A 

78.2 

NOTES: 

SS  =  ATEC  field  screening  soil  sample 

LSS  =  ATEC  laboratory  soil  sample 

LWS  =  ATEC  laboratory  water  sample 

XCE-92-01X  =  ABB-ES  laboratory  composite  soil  sample 

ND  =  Non  detect 

N/A  =  Not  analyzed 
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1 
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6.4  Study  Area  43D 

6.4.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43D  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  This  was  described  as  a  Type  B  station  with 
two  USTs  (5,000  gallon  or  5,140  gallon,  apiece),  located  on  each  side  of  the  pump 
island  and  oriented  parallel  to  it.  The  station  was  used  during  World  War  II  as  a 
vehicle  motor  pool  to  support  military  operations.  The  motor  pool  operations 
were  discontinued  during  the  late  1940s  or  early  1950s.  No  records  were  available 
on  the  decommissioning  of  this  motor  pool  and  therefore,  there  was  no  evidence 
that  the  USTs  had  been  removed.  Neither  the  pumphouse  nor  pmnp  island  were 
present  at  this  SA  prior  to  the  SI  field  investigation.  This  SA  was  reportedly 
located  approximately  200  feet  southwest  of  SA  43C  and  approximately  600  feet 
south  of  SA  43B.  The  area  around  SA  43D  is  presently  being  used  as  an 
equipment  storage  yard  for  a  U.S.  Army  medical  unit.  The  entire  yard  is  paved 
and  surrounded  by  a  fence  with  a  locked  gate.  The  gate  to  the  yard  is  located  on 
the  eastern  side  of  the  yard  and  opens  onto  the  same  access  road  on  which 
SA  43B  and  43C  are  located  (Figure  6.4-1). 

6.4.2  Site  Investigation  Program  Summary 

The  SI  at  SA  43D  was  performed  in  accordance  with  the  Final  SI  Historic  Gas 
Station  Task  Order  Work  Plan  (ABB-ES,  1992b)  and  in  conformance  to  the 
provisions  of  the  POP  (ABB-ES,  1992a).  A  field  investigation  was  conducted  at 
SA  43D  to  determine  if  any  abandoned  USTs  were  present  at  the  site,  and  if  any 
residual  contamination  was  present  in  the  subsurface  soil  and/or  groundwater. 

The  program  consisted  of  a  surficial  geophysical  survey,  subsurface  soil  samphng 
using  ABB-ES’  TerraProbe  unit,  field  analysis  of  the  subsurface  soil  samples,  and 
one  soil  boring  to  collect  subsurface  soil  samples  for  laboratory  analysis. 

Table  6.4-1  summarizes  the  activities  completed  during  the  SI. 

The  geophysical  investigation  at  SA  43D  consisted  of  a  metal  detector  survey  and 
a  GPR  survey.  The  investigation  was  centered  on  the  location  identified  in  the 
MEP  and  covered  an  area  50  feet  wide  and  75  feet  long  (see  Figure  6.4-1). 

Ten  TerraProbe  points  were  completed  at  SA  43D  to  investigate  the  presence  or 
absence  of  residual  soil  contamination  away  from  the  UST  excavation.  One  soil 
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sample  was  collected  from  the  water  table  at  each  TerraProbe  point  for  field 
analysis.  The  field  analysis  performed  on  these  samples  consisted  of  a  GC 
analysis  for  BTEX,  and  an  K  scan  for  TPHC  (Figure  6.4-2). 

Two  subsurface  soil  samples  were  collected  for  laboratory  analysis  from  one  soil 
boring  (43D-92-01X)  drilled  at  SA  43D.  Both  of  the  soil  samples  were  analyzed 
for  PAL  VOCs,  TPHC,  and  lead.  Table  6.4-1  summarizes  the  activities  completed 
during  the  SI. 

6.4.3  Supplemental  Site  Investigation  Program  Summary 

The  SSI  at  SA  43D  was  performed  in  accordance  with  the  Task  Order  Work  Plan 
(ABB-ES,  1993b)  and  in  conformance  to  the  provisions  of  the  Project  Operations 
Plan  (ABB-ES,  1992a).  The  following  sections  describe  the  field  activities 
completed  at  this  historic  gas  station  during  the  SSI.  Table  6.4-1  summarizes  the 
activities  completed  during  the  SSI. 

A  total  of  19  SSI  TerraProbe  points  were  advanced  east  of  the  TerraProbe  point 
locations  completed  during  the  SI  (see  Figure  6.4-2).  These  points  were  designed 
to  further  define  the  horizontal  and  vertical  distribution  of  contaminants  detected 
during  the  SI.  Up  to  two  soil  samples  were  collected  from  each  TerraProbe  point 
(one  from  the  water  table  and  one  from  the  capillary  zone  above  the  water  table). 
The  samples  were  analyzed  in  the  field  for  BTEX  and  TPHC.  Each  TerraProbe 
point  location  was  surveyed. 

Based  on  the  results  of  the  TerraProbe  survey,  four  groundwater  monitoring  wells 
were  installed  to  monitor  upgradient  and  downgradient  groundwater  quality  (see 
Figure  6.4-1).  Soil  samples  were  collected  from  the  water  table  in  each  of  the 
monitoring  well  borings  to  determine  if  site-related  contaminants  had  migrated 
with  the  groundwater  and  impacted  soil  quality.  These  samples  were  submitted 
for  laboratory  analysis  consisting  of  PAL  VOCs,  SVOCs,  lead,  TPHC,  and  TOC. 
The  screen  of  each  monitoring  well  was  placed  so  that  it  intersected  the  water 
table  to  monitor  for  free  product  and  allow  for  seasonal  groundwater  fluctuations. 
Each  monitoring  well  location  was  surveyed.  Table  6.4-2  summarizes  the 
monitoring  well  construction  at  SA  43D. 

Two  rounds  (Round  Three  and  Four)  of  groundwater  samples  were  collected 
from  the  monitoring  wells  installed  during  the  SSI.  Round  Three  groundwater 
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samples  were  collected  from  October  1993  and  Round  Four  was  collected  in 
January  1994.  The  samples  from  each  round  were  submitted  for  off-site 
laboratory  analysis  consisting  of  PAL  VOCs,  SVOCs,  lead  (both  filtered  and 
unfiltered),  TPHC,  and  TSS. 

After  the  newly  installed  monitoring  wells  were  developed  and  sampled,  hydraulic 
conductivity  tests  were  preformed.  The  tests  consisted  of  a  rising  and  falling  head 
test.  Each  exploration  was  surveyed  after  completion. 

6.4.4  Field  Investigation  Results  and  Observations 

The  results  of  the  SI  geophysical  surveys  at  SA  43D  indicated  the  presence  of  two 
abandoned  USTs,  located  side  by  side,  on  the  eastern  side  of  the  storage  yard 
(see  Figure  6.4-1).  These  USTs  were  added  to  the  installation’s  UST  removal 
program  and  on  September  8,  1992,  ATEC  removed  the  two  5,000  gallon  USTs. 
Tank  contents  at  the  time  of  removal  consisted  of  fuel  and  water  (ATEC,  1992b). 
Both  of  the  USTs  were  half  submerged  in  groundwater  at  the  time  of  the 
removal.  Once  the  soil  was  removed  from  the  top  of  the  USTs,  it  was  apparent 
from  visual  observations,  that  fuel-related  contamination  was  present  in  the  soil  at 
the  water  table.  ATEC  performed  field  screening  (PID  headspace  and  NDIR 
screening)  on  eight  soil  samples  (SS-1  through  SS-8)  collected  from  the  excavation 
at  depth  5  to  6  feet  bgs  (Figure  6.4-3).  Headspace  results  indicated  VOC 
concentrations  ranging  from  non  detect  (ND)  to  12.0  ppm,  and  TPHC 
concentrations  ranged  from  15.9  to  1132.6  ppm  (ATEC,  1992b)  (Table  6.4-3). 
Based  on  the  results  of  ATEC’s  sampling  and  screening,  ATEC  personnel 
removed  additional  soil  from  the  excavation  in  an  attempt  to  remove  the 
remaining  contaminated  soil.  The  lateral  distribution  of  the  contamination  was 
not  determined  using  headspace  screening,  during  this  cleanup  process.  Because 
of  this.  Fort  Devens  Environmental  Management  Office  (EMO)  personnel 
decided  to  stop  the  cleanup  process,  line  the  excavation  with  polyethylene 
sheeting,  and  backfill  the  excavation  with  clean  soil.  ATEC  collected  five 
additional  soil  samples  (LRS-1  through  LRS-4)  and  one  groundwater  sample 
(LWS-1)  after  the  additional  soil  had  been  removed  (see  Figure  6.4-3).  These 
samples  were  submitted  for  laboratory  analysis  of  VOCs,  TPHC,  and  13  TCLP 
metals.  Results  of  these  analyses  indicated  that  residual  TPHC  and  VOCs  were 
present  in  the  soil  and  groundwater  in  the  excavation  (see  Table  6.4-3) 
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The  soil  encountered  at  SA  43D  included  poorly  graded  to  well  graded  sands  with  - 
some  silty.  A  peat  layer  was  also  encountered  at  9.5  to  11.5  feet  bgs  in 
XDM-93-01X  and  XDM-93-02X.  The  water  table  was  encountered  at  4  to  9  feet 
bgs,  and  bedrock  was  not  encountered  (Table  6.4-4). 

No  groundwater  monitoring  wells  were  installed  as  part  of  this  SI  field  program. 
However,  four  monitoring  wells  were  installed  during  the  SSI  field  program.  The 
new  monitoring  wells  have  been  included  in  several  installation-wide  synoptic 
water-level  roimds  at  Fort  Devens.  The  water  levels  from  the  November  8,  1993 
water  level  roimd  have  been  chosen  to  represent  the  groundwater  conditions  at 
SA  43D.  The  results  of  that  water-level  round  are  presented  in  Table  6.4-5.  The 
inferred  groundwater  flow  appears  to  be  moving  to  the  north-northeast  towards 
Robbins  Pond  (Figure  6.4-4). 

After  the  newly  installed  monitoring  wells  were  developed  and  sampled,  hydraulic 
conductivity  tests  were  preformed.  The  tests  consisted  of  a  rising  and  falling  head 
test.  Calculated  hydraulic  conductivities  ranged  from  1.5E  “  centimeters  per 
second  (cm/sec.)  at  XDM-93-03X  to  1.6E^  cm/sec.  at  XDM-93-02X.  The 
hydraulic  conductivity  for  each  monitoring  well  is  presented  in  Table  6.4-5. 

6.4.5  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

6.4.5.1  Soil.  The  objective  of  the  field  sampling  program  at  SA  43D  was  to 
determine  if  any  abandoned  UST(s)  were  present  at  the  SA  and  if  the  historic  use 
of  the  site  as  a  gas  station  had  adversely  impacted  the  soil  and/or  groundwater 
quality.  The  primary  concern  at  this  SA  was  that  the  contents  of  the  abandoned 
USTs  had  adversely  impacted  the  groundwater  quality  in  this  area  of  the  Main 
Post. 

After  the  UST  excavation  was  backfilled,  ABB-ES  completed  10  TerraProbe 
points  to  the  water  table  and  a  total  of  nine  soil  samples  were  collected 
(Figure  6.4-5).  Ethylbenzene  and  j^lenes  were  detected  in  the  sample  collected 
from  TP-10,  and  TPHC  levels  ranged  from  110  ppm  at  TP-01  to  1,615  ppm  at 
TP-10  (Table  6.4-6;  Figure  6.4-5).  The  highest  concentrations  of  contaminants 
were  detected  on  the  southern  and  eastern  side  of  the  UST  excavation. 
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Nine  TerraProbe  points  were  advanced  east  of  the  former  USTs,  to  better  define 
the  distribution  of  fuel  related  contaminants  detected  during  the  SI.  Subsurface 
soil  samples  were  collected  from  8  and  9  feet  bgs.  Total  concentrations  of  TEX, 
ranged  from  below  the  detection  limit  to  3,500  ppb  in  the  8-foot  samples  from 
TP-14,  and  below  the  detection  limit  to  1,900  ppb  in  the  9-foot  samples  at  TP-12. 
Benzene  was  also  detected  in  the  8  and  9-foot  soil  samples  collected  from  TP-12 
at  concentrations  of  220  and  440  ppb,  respectively.  TPHC  concentrations  ranged 
from  130  to  4,500  ppm  in  the  8-foot  samples  at  TP- 14  and  <58  to  750  ppm  in  the 

9- foot  samples  at  TP-12  (see  Table  6.4-6;  Figures  6.4-5,  and  6.4-6). 

No  VOC  or  SVOC  were  detected  in  the  soil  samples  collected  from  43D-92-01X 
for  off-site  laboratory  analysis.  Lead  was  detected  below  the  Fort  Devens 
background,  TPHC  was  not  detected,  and  the  TOC  value  associated  with  the 

10- foot  sample  was  at  1,040  /xg/g. 

The  results  of  the  off-site  laboratoiy  analysis  for  the  soil  samples  collected  from 
the  monitoring  well  borings  completed  during  the  SSI  are  presented  in  Table  6.4-7 
and  Figure  6.4-7.  One  subsurface  soil  sample  was  collected  from  10  feet  (water 
table)  in  each  of  the  four  monitoring  well  borings  (XDM-93-01X  through 
XDM-93-04X).  One  VOC  (Toluene  at  0.012  /xg/g)  was  detected  in  the  soil 
sample  collected  from  XDM-93-01X.  Acetone  and  di-n-butyl  phthalate  (common 
laboratory  contaminants)  were  the  only  other  organic  compounds  detected; 
however,  these  compounds  are  not  considered  site-related  contaminants.  TPHC 
was  detected  at  50.7  j«g/g  in  the  soil  sample  collected  from  XDM-93-04X.  Lead 
was  detected  below  the  Fort  Devens  background  concentration  in  each  sample. 

6.4.5.2  Groundwater.  The  results  of  the  off-site  laboratory  analysis  for 
Rounds  Three  and  Four  groundwater  samples  are  presented  in  Table  6.4-8  and 
Figure  6.4-8.  No  VOCs,  SVOCs,  or  TPHC  were  detected  in  any  of  the  samples 
collected  from  Round  Three.  Benzene  was  detected  at  0.88  fxg/L  in  the  Round 
Four  sample  collected  from  XDM-93-01X  and  bis(2-hexylmethyl)phthalate  (a 
common  laboratory  contaminant)  was  detected  at  8.2  ^g/L  at  XDM-93-04X.  No 
other  PAL  SVOCs  nor  TPHC  was  detected  in  the  Round  Four  samples.  Lead 
concentrations  were  below  the  Fort  Devens  background  concentrations  in  both 
the  filtered  and  the  unfiltered  samples  in  both  rounds  of  sampling  except  for  the 
Round  Four  unfiltered  duphcate  from  XDM-93-02X  which  showed  a 
concentration  slightly  above  background  at  5.21  /xg/L. 
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6.4.6  Source  Evaluation  and  Migration  Potential 

The  results  of  the  field  analysis  indicated  that  residual  VOCs  (benzene,  toluene, 
ethylbenzene,  and  xylenes)  as  well  as  TPHC  contamination  is  present  in  the  soil 
above  and  at  the  water  table  east-northeast  of  the  former  historic  gas  station.  It 
also  appears  that  these  contaminants  have  migrated,  via  groundwater  flow,  from 
the  former  abandoned  USTs  to  the  soils  approximately  50  feet  north  and  east  of 
the  former  USTs.  The  contaminants  detected  in  the  soil  above  the  water  table 
appears  to  be  a  result  of  contaminated  groundwater  fluctuating  up  into  the  soil, 
and  contaminating  the  soil. 

The  results  of  soil  samples  collected  Ifrom  monitoring  well  borings  drilled 
upgradient  and  downgradient  of  SA  43D,  indicate  that  the  contaminants  detected 
in  the  soil  east  of  the  site  have  not  impacted  the  soil  quality  downgradient  of  the 
site. 

The  results  of  the  groundwater  sampling  did  not  indicate  the  presence  of  any 
SVOC,  TPHC,  or  lead  contamination.  Benzene  was  detected  in  one  of  the 
Roimd  Four  samples  at  0.88  /xg/L.  It  appears  that  the  contaminants  detected 
during  the  field  analytical  program  have  not  impacted  the  groundwater  quality 
downgradient  of  SA  43D. 

6.4.7  Preliminary  Human  Health  Risk  Evaluation 

The  Final  SI  Report  (ABB-ES,  1993a)  evaluated  TerraProbe  and  boring 
subsurface  soil  samples  collected  during  the  SI.  BTEX  was  detected  in  one 
TerraProbe  sample.  TPHC  was  detected  above  the  method  detection  limit  in  six 
of  nine  TerraProbe  samples,  ranging  fi'om  110  ppm  to  1,615  ppm.  Soil  samples 
from  a  confirmatory  boring  showed  no  evidence  of  residual  TPHC  contamination 
at  both  5-feet  and  10-feet.  These  results  indicate  that  little  residual  contamination 
exists  in  the  unsaturated  zone  from  petroleum  products.  A  comparison  of  the 
results  against  available  risk-based  commercial/industrial  concentration  values 
indicates  no  significant  risk  to  public  health  from  soil  contamination  at  SA  43D. 

During  the  SSI,  fifteen  TerraProbe  subsurface  soil  samples  and  one  soil  boring 
sample  were  evaluated.  The  results  for  individual  samples  are  shown  in 
Tables  6.4-6  and  6.4-7.  Table  6.4-9  combines  and  summarizes  the  data  and 
compares  the  analytical  results  to  commercial/industrial  and  Category  S-2  soil 
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guidelines  described  above.  BTEX  does  not  exceed  guidelines.  TPHC  was 
detected  above  guideline  concentrations  in  three  of  the  fourteen  samples  in  which 
it  was  detected.  Lead  was  analyzed  for  in  the  soil  boring  and  detected  at 
5.04  /ig/g  which  is  below  both  Region  III  commercial  soil  and  MCP  S-2  soil 
guideline  concentrations  (Table  6.4-9).  In  conclusion,  concentrations  of  TPHC  in 
subsurface  soil  may  pose  a  potential  risk  to  human  health  under  certain 
commercial/industrial  exposure  scenarios. 

Benzene  was  detected  in  one  groundwater  sample  at  a  concentration  of  0.88  j«g/L 
below  USEPA  action  level  for  benzene  (see  Table  6.4-8).  No  other  organic 
contaminants  were  detected  in  groundwater  samples  collected  from  SA  43D. 
Unfiltered  groundwater  samples  were  analyzed  for  lead,  which  was  detected  in 
three  of  the  four  samples.  The  maximum  concentration,  3.25  jitg/L,  did  not 
exceed  the  USEPA  action  level  of  15  /xg/L.  Lead  was  not  detected  in  the  filtered 
samples.  Concentrations  of  lead  in  groundwater,  then,  do  not  pose  a  potential 
threat  to  human  health  (Table  6.4-10). 

6.4.8  Conclusions  and  Recommendations 

The  contaminant  profile  established  during  the  SI  and  the  SSI  is  consistent  with 
the  reported  military  use  and  UST  removal  report  for  this  site.  As  noted  above, 
the  primary  concern  at  SA  43D  has  been  the  residual  contamination  due  to 
releases  from  the  former  USTs  which  have  been  removed.  Sampling  and  analysis 
of  subsurface  sod  and  grovmdwater,  during  the  SI  and  the  SSI,  found  contaminants 
derived  from  petroleum  hydrocarbons  associated  with  fuels  stored  at  this  site. 

The  human  health  PRE  indicated  that  soil  in  areas  south  and  east  of  the  former 
USTs  were  above  the  S-2  MCP  soil  standard.  However,  the  PRE  shows  that 
contaminant  concentrations  in  groundwater  do  not  pose  an  unacceptable  risk  to 
public  health.  Because  of  the  lack  of  potential  exposure  of  ecological  receptors  to 
site-related  contaminants,  and  due  to  the  fact  that  no  wetlands  are  located  at  or 
near  this  SA,  no  ecological  PRE  was  completed  for  SA  43D. 

Based  on  the  findings  of  the  PRE,  a  soil  removal  action  is  recommended  for 
SA  43D  to  remediate  the  TPHC  contamination  detected  in  the  subsurface  soil. 
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TABLE  6.4-2 

MONITORING  WELL  COMPLETION  DETAILS 
SA  43D  -  HISTORIC  GAS  STATION  D 
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TABLE  6.4-3 

ATEC  FIELD  SCREENING/LABORATORY  RESULTS 
SA  43D  -  fflSTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORTDEVENS.MA 


Field  Screening 

Labotatorv  H 

Sample  No. 

fooml 

NDIR 
(ppm) _ 

voc 

(ppa) _ 

ITHC 
(PPM) _ 

SS-l 

1 

46.3 

NA 

NA 

SS-2 

ND 

273 

NA 

NA 

SS-3 

1 

24.2 

NA 

NA 

SS-4 

12 

15.9 

NA 

NA 

SS-5 

1.5 

593 

NA 

NA 

SS-6 

ND 

82.8 

NA 

NA 

SS-7 

10 

1132.6 

NA 

NA 

SS-8 

ND 

18.6 

NA 

NA 

LRS-1 

ND 

NA 

NA 

ND 

LRS-2 

0.2 

NA 

0.005 

119 

LRS-3 

ND 

NA 

NA 

35 

LRS-4 

1.0 

NA 

NA 

ND 

LWS-1 

NA 

NA 

ND 

35 

Notes: 

SS  =  ATEC  field  screen  soil  sample 
LRS  ==  ATEC  laboratory  soil  sample 
LWS  =  ATEC  laboratory  water  sample 
NA  =  Not  analyzed 
ND  =  Non  detect 
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TABLE  6.4-4 

SUMMARY  OF  SOIL  BORINGS 
SA  43D  -  HISTORIC  GAS  STATION  D 
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TABLE  6.4-5 

SUMMARY  OF  WATER  LEVELS  AND  HYDRAULIC  CONDUCTIVITIES 
SA  43D  -  HISTORIC  GAS  STATION  D 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


WELL  ID 

ELEVATION* 

DEPTHTO 

WATER 

(FEETftGSI 

ELEVATION  OF 
WATER 
(FEET  NGVD) 

CONDUCTIVITY 

HVORSLEV* 

(CM/SfiC) 

XDM~'93~01X 

256.55 

1.31 

255.24 

1.4E-05 

XDM-93-02X 

255.72 

5.35 

250.37 

1.6E-05 

XDM-93-03X 

256.39 

6.38 

241.38 

1.5E-02 

XDM-93-’04X 

255.91 

6.70 

240.24 

4.0E-03 

Notes: 


bgs  =  below  ground  surface 

cm/sec  =  centimeters  per  second 

NGVD  =  National  Geodetic  Vertical  Datum 

1  =  elevation  of  top  of  pvc 

2  =  averaged  value  of  two  tests 
Groundwater  elevations  from  March  30, 1994. 
synoptic  water  level  round 
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1 
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TABLE  6.4-6 

FIELD  ANALYTICAL  SUBSURFACE  SOIL  SAMPLES 
SA  43D  -  HISTORIC  GAS  STATIONS 


TABLE  6.4-7 

SUMMARY  OF  ANALYTES  IN  SUBSURFACE  SOIL 
SA  43D  -  HISTORIC  GAS  STATIONS 
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TABLE  6.4-9 

HUMAN  HEALTH  PRELIMINARY  RISK  EVALUATION  OF  SUBSURFACE  SOIL 
SA  43D  -  HISTORIC  GAS  STATIONS 
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HEALTH  PRELIMINARY  RISK  EVALUATION  OF  GROUNDWATER 
SA  43D  -  HISTORIC  GAS  STATIONS 


l(V24/95 


LEGEND 


TERRAPROBE  LOCATION 
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FIGURE  6.4-2 
TERRAPROBE  POINT  LOCATIONS 
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FIGURE  6.4-3 
ATEC-EC  FIELD 
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FIGURE  6.4-4 
INFERRED  GROUNDWATER  FLOW 
SA  43D  SITE  INVESTIGATION  REPORT 
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FIGURE  6.4-5 

FIELD  ANALYTICAL  RESULTS  DEPTH  AT  9  FT. 
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FIGURE  6.4-6 

FIELD  ANALYTICAL  RESULTS  DEPTH  AT  8  FT. 
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6.5  Study  Area  43E 

6.5.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43E  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  Based  on  historic  records  the  gas  stations  was  a 
Type  A  station  and  appears  to  have  had  one  5,000  gallon  (or  possibly 
5,140  gallon)  UST  located  between  the  gasoline  pumphouse  and  the  pump  island. 
The  station  was  used  during  World  War  n  as  a  vehicle  motor  pool  to  support 
military  operations.  The  motor  pool  operations  were  discontinued  during  the  late 
1940s  or  early  1950s.  No  records  were  available  on  the  decommissioning  of  this 
motor  pool  or  the  removal  of  the  associated  UST.  The  area  where  SA  43E  was 
reportedly  located  is  presently  a  paved  parking  lot  for  Buildings  2000  and  2020 
(Shawmut  Bank)  located  in  the  central  portion  of  the  Main  Post  (Figure  6.5-1). 

6.5.2  Study  Area  Investigation  Program  Summary 

The  SI  field  investigation  program  was  a  surficial  geophysical  program  consisting 
of  a  metal  detector  and  GPR  survey  (see  Figure  6.5-1). 

6.5.3  Field  Investigation  Results  and  Observations 

The  geophysical  investigation  conducted  at  SA  43E  indicated  that  one  abandoned 
UST  was  present  on  the  northern  side  of  the  Building  2020  (see  Figure  6.5-1). 

The  geophysical  measurements  collected  in  the  field  are  presented  in  Appendix  L. 
The  metal  detector  was  used  first  to  locate  the  UST  and  then  the  GPR  survey 
identified  the  ends  and  the  sides  of  the  UST.  This  UST  was  added  to  the 
installation’s  UST  removal  program  and  on  September  3,  1992  a  5,000  gallon  UST 
was  removed  by  ATEC.  Tank  contents  at  the  time  of  removal  consisted  of  only 
gasoline  (ATEC,  1992c).  No  visually  contaminated  soil  was  observed  in  the 
excavation,  and  groundwater  was  not  encountered.  At  the  time  of  the  tank 
removal  ATEC  performed  field  screening  on  10  soil  samples  collected  from  the 
excavation  walls  at  depths  of  5  to  6  feet  (Figure  6.5-2).  The  headspaces  of  each 
soil  sample  was  screened  with  a  PID  for  total  VOCs,  and  NDIR  was  used  to 
screen  for  TPHC.  The  PID  headspace  screening  showed  VOC  concentrations 
ranging  from  0.2  ppm  to  0.5  ppm.  TPHC  was  detected  at  concentrations  ranging 
firom  4.8  ppm  to  4^5  ppm  (Table  6.5-1).  ABB-ES  collected  one  composite  soil 
sample  from  the  bottom  of  the  excavation.  This  sample  was  analyzed  at  ABB-ES’ 
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Wakefield,  Massachusetts  laboratory  for  TPHC  using  USEPA  Method  418.1,  and 
the  concentration  was  85  ppm  (see  Table  6.5-1).  Based  on  the  results  of  ATEC’s 
sampling  and  analysis,  ATEC  backfilled  the  excavation.  Because  TPHC  levels 
were  less  than  100  ppm,  no  further  site  investigation  was  conducted. 

6.5.4  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

Fuel-related  soil  contamination  was  not  observed  in  the  UST  excavation  or 
detected  in  the  soil  after  the  UST  was  removed  fi*om  SA  43E.  Based  on  these 
results  it  appears  that  the  contents  of  the  former  UST  did  not  adversely  impact 
the  soil  or  groimdwater  quality  at  SA  43E. 

6.5.5  Preliminary  Human  Health  Risk  Evaluation 

The  UST  at  SA  43E  was  discovered  by  ABB-ES  and  pulled  by  ATEC  during  the 
SI.  Prior  to  backfilling,  ATEC  collected  8  soil  samples  fi'om  the  excavation  walls 
which  were  screened  for  TPHC  by  the  NDIR  method.  TPHC  levels  ranged  from 
4.8  ppm  to  a  maximum  value  of  43.5  ppm  in  the  UST  wall  samples.  The  TPHC 
level  in  a  confirmatory  soil  sample  collected  by  ABB-ES  for  TPHC  analysis  by 
USEPA  Method  418.1  was  85  /xg/g.  Based  on  a  comparison  of  these  results 
against  the  calculated  risk-based  commercial/industrial  concentration  value  of 
1,800  /tg/g  for  gasoline,  there  should  be  no  significant  risk  to  public  health  fi'om 
soil  contamination  at  SA  43E. 

6.5.6  Conclusions  and  Recommendations 

Limited  field  investigation  conducted  by  ABB-ES  and  samphng  conducted  by 
ATEC  during  the  UST  removal  operation  at  SA  43E  indicated  that  historical 
petroleum  use  and  underground  storage  at  this  location  has  not  adversely 
impacted  soil  or  groundwater.  Therefore,  NFA  is  recommended  for  this  historic 
gas  station. 
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TABLE  6.5-1 

ATEC  FIELD  SCREENING  RESULTS 
SA43E  -  HISTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


SAMPLE  NO. 

FIELD  SCREENING 

LABORATORY  I 

PID 

5  (ppm) 

NDIR 

(ppm) 

VOC 

tppm) 

TPHC 

tppinl 

SS-1 

0.5 

16,9 

N/A 

N/A 

SS~2 

0.2 

43.5 

N/A 

N/A 

SS-3 

ND 

6.2 

N/A 

N/A 

SS-4 

ND 

17.7 

N/A 

N/A 

SS-5 

ND 

22.1 

N/A 

N/A 

SS-6 

ND 

5.6 

N/A 

N/A 

SS-7 

ND 

4.8 

N/A 

N/A 

SS-8 

ND 

7.7 

N/A 

N/A 

SS-9 

0.5 

24.5 

N/A 

N/A 

SS-10 

0.5 

12.1 

N/A 

N/A 

LSS-1 

N/A 

N/A 

ND 

<21.0 

LSS-2 

N/A 

N/A 

ND 

127.0 

XEE-92-01X 

N/A 

N/A 

N/A 

85.0 

NOTES: 

SS  =  ATEC  field  screening  soil  sample 
LSS  =  ATEC  laboratory  soil  sample 
ND  =  Non  ““detect 
N/A  =  Not  analyzed 


ATEC5.WK1 


23-Oct-95 


MACARTHUR  AVENUE 


P-172  FORMER 

ABANCX)NED  GASOLINE 
vUST  LOCATION  PUMPHOUSE 


AREA  OF  METAL 
DETECTOR  AND 
GPR  SURVEYS 


POST  EXCHANGE 


SCALE  IN  FEET 


9304049D(e)  3 


FIGURE  6.5-1 
LOCATION  OF  SA  43E 
SA  43E  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- ABB  Environmental  Services,  Inc. 


SECTION  6 


6.6  Study  Area  43F 

6.6.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43F  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  The  gas  station  was  Type  A  station  with  one 
5,000  gallon  (or  possibly  5,140  gallon)  UST  located  between  the  gasoline 
pumphouse  and  pump  island.  The  location  of  the  historic  gas  station  at  SA  43F 
was  within  the  footprint  of  what  is  now  the  Post  Exchange  (PX)  Main  Store 
(Building  2021).  The  PX  is  located  in  the  central  portion  of  the  Main  Post 
approximately  250  feet  south  east  of  SA  43E  (Figure  6.6-1).  Fort  Devens  records 
documents  that  the  gasoline  UST  and  associated  fill  pipes  and  concrete  collars 
were  removed  prior  to  the  construction  of  the  PX  (Army  and  Air  Force  Exchange 
Service  [AAFES],  1973). 

6.6.2  Site  Investigation  Program  Summary 

A  field  investigation  was  conducted  at  SA  43F  to  determine  if  residual  soil 
contamination  was  still  present  in  the  subsurface  soil.  The  program  consisted  of 
collecting  subsurface  soil  samples  and  soil-gas  samples  for  field  analysis. 

Surficial  geophysical  surveys  were  not  conducted  at  SA  43F  due  to  the  fact  that 
the  former  historic  gas  station  is  located  under  the  present  PX  building. 

Nine  TerraProbe  points  were  advanced  along  the  three  accessible  sides  of  the  PX 
building  to  seek  evidence  of  possible  migration  of  residual  contamination  away 
from  the  site  of  the  historic  gas  station  (see  Figure  6.6-1). 

Seven  soil  samples  were  collected  from  9  feet,  three  soil  samples  were  collected 
from  15  feet  and  one  soil  sample  was  collected  from  20.  Only  one  soil  sample 
was  collected  from  20  feet  due  to  subsurface  obstructions.  All  of  the  soil  samples 
collected  from  SA  43F  were  analyzed  in  the  field  for  BTEX  and  TPHC.  The 
water  table  was  not  reached  in  any  of  the  soil  sampling  TerraProbe  points. 
Because  of  this,  soil-gas  samples  were  collected  from  all  nine  locations  and  field 
screened  for  BTEX  only.  No  soil  borings  or  monitoring  wells  were  completed  at 
this  site. 
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6.6.3  Field  Investigation  Results  and  Observations 

Seven  soil  samples  were  collected  from  9  feet  to  analyze  the  shallow  soil  for 
fuel-related  contaminants.  BTEX  was  not  detected  in  any  of  the  samples  and 
TPHC  was  detected  in  TP-04  at  87  ppm  (Figure  6.6-2).  Three  soil  samples  were 
collected  from  15  feet  and  one  soil  sample  was  collected  from  20  feet.  No  BTEX 
were  detected  in  any  of  the  samples  and  TPHC  was  detected  in  only  the  sample 
collected  from  15  feet  bgs  at  TP-05  at  250  ppm  (Figure  6.6-3).  Because  the 
TerraProbe  borings  met  refusal  without  encountering  groundwater,  the  sampling 
logic  established  for  SA  43  required  that  soil-gas  samples  be  collected.  Nine 
soil-gas  samples  were  collected  and  field  screened  for  BTEX  only.  BTEX  was  not 
detected  in  any  of  the  sod  samples  collected  from  SA  43F  (Figure  6.6-4). 

Table  6.6-1  presents  the  field  analysis  results  for  SA  43F. 

6.6.4  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

The  objective  of  the  field  investigation  at  SA  43F  was  to  determine  if  the  former 
historic  gas  station  activities  had  adversely  impacted  the  soil  or  groundwater 
quality  in  the  area  around  SA  43F.  Based  on  the  results  of  the  subsurface  soil 
sampling  program  and  the  field  analysis  it  does  not  appear  that  the  past  activities 
at  SA  43F  have  impacted  the  soil  quality  away  from  the  former  UST  location. 

6.6.5  Preliminary  Human  Health  Risk  Evaluation 

The  tank  at  this  location  was  removed  in  approximately  1973.  Field-screening  of 
11  TerraProbe  soil  samples  revealed  no  measurable  concentrations  of  BTEX  to  a 
depth  of  20  feet.  TPHC  was  detected  above  the  method  detection  limit  in  two  of 
these  11  samples,  at  87  ppm  and  250  ppm.  Nine  TerraProbe  soil  gas  sampling 
stations  were  estabhshed.  No  measurable  concentrations  of  BTEX  were 
encountered.  Comparing  the  measured  TPHC  results  against  the  calculated 
risk-based  commercial/industrial  concentration  value  of  1,800  /ig/g  for  gasoline 
indicates  that  there  should  be  no  significant  risk  to  public  health  from  soil 
contamination  at  SA  43F. 
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6.6.6  Conclusions  and  Recommendations 

The  objective  of  the  field  investigation  at  SA  43F  was  to  determine  if  the  former 
historic  gas  station  activities  had  adversely  impacted  the  soil  or  groundwater 
quality  in  the  area  around  SA  43F.  Based  on  the  results  of  the  subsurface  soil 
sampling  program  and  the  field  analysis,  it  does  not  appear  that  the  past  activities 
at  SA  43F  have  impacted  the  soil  quality  in  the  vicinity  of  the  former  UST 
location.  Therefore,  NFA  is  recommended  at  this  historic  gas  station. 
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FIELD  SCREENING  RESULTS 
HISTORIC  GAS  STATION-SITE  F 


=  ND  denotes  a  non  detect  or  concentrations  below  5  ppb. 

"  =  ND  denotes  a  non  detect  or  concentrations  below  10  ppb 
=  Study  area 
rAS  =  Soil  gas 
A  =  Not  applicable 
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FIGURE  6.6-2 
FIELD  SCREENING  RESULTS 
SOIL;  DEPTH  AT  9  FT 
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FIGURE  6.6-3 
FIELD  SCREENING  RESULTS 
SOIL;  DEPTH  AT  15  TO  20  FT 
SA  43F  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- “ABB  Environmental  Services,  lnc.‘ 
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FIGURE  6.6-4 
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6.7  Study  Area  43G 

6.7.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43G  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  The  gas  station  was  reportedly  a  Type  A  station 
with  one  5,000  gallon  (or  possibly  5,140  gallon)  UST  located  between  the  gasoline 
pumphouse  and  pump  island.  The  station  was  used  during  World  War  11  as  a 
vehicle  motor  pool  to  support  military  operations.  The  motor  pool  operations 
were  discontinued  during  the  late  1940s  or  early  1950s.  No  records  were  available 
on  the  decommissioning  of  this  motor  pool  or  the  removal  of  the  associated  UST. 
The  area  where  SA  43G  was  reportedly  located  is  presently  an  unpaved  area 
located  behind  Building  2009  and  south  of  the  installation’s  active  gas  station  in 
the  central  portion  of  the  Main  Post  (Figure  6.7-1). 

The  AAFES  gas  station  was  added  to  SA  43G  after  the  SI  was  completed,  to 
further  define  the  distribution  of  contamination  detected  during  the  past  gasoline 
UST  removals  (completed  in  1990),  as  well  as,  the  contaminants  detected  during 
the  stations  waste  oil  UST  removal  completed  in  1992.  The  AAFES  gas  station  is 
located  approximately  200  feet  north  of  SA  43G  and  is  comprised  of  the  service 
station  (Building  2008)  three  active  10,000  gallon  USTs,  and  associated  pump 
islands  (see  Figure  6.7-1). 

The  five  former  gasoline  USTs  were  removed  by  a  Fort  Devens  contractor  on 
October  15  through  19,  1990.  The  removal  was  overseen  and  a  report  of  the 
removal  activities  was  prepared  by  Nobis  Engineering  (Nobis).  The  Nobis  report 
stated  that  three  9,000  and  two  10,000  gallon  USTs  were  removed  from  the  north 
side  of  the  AAFES  gas  station.  The  USTs,  and  associated  piping,  were  inspected 
by  Nobis  personnel  upon  removal.  Some  surficial  rusting  and  minor  pitting  was 
observed  along  the  sides  and  bottom  of  the  USTs,  but  no  visual  indication  of 
holes  or  leaks  were  reported  (Nobis,  1990). 

Soil  samples  were  collected  from  the  UST  excavations  by  Nobis,  and  screened  in 
the  field  with  a  PID.  Up  to  10  soil  samples  were  collected  from  each  UST 
excavation.  Concentration  of  VOCs  ranged  from  ND  to  5,290  ppm.  Based  on 
these  field  screening  results  Nobis  collected  two  soil  samples  from  each  of  the 
UST  excavations  for  off-site  laboratory  analysis  consisting  of  TPHC  using 
USEPA’s  method  418.1.  The  results  of  the  off-site  laboratory  analysis  indicated 
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TPHC  concentration  ranging  from  100  to  3,713  mg/kg.  These  TPHC 
concentrations  exceeded  the  MADE?  soil  standards  policy  #WSC-400-89  for 
remediation  of  contaminated  soil  (Nobis,  1990). 

Because  of  the  elevated  TPHC  concentrations  detected  during  the  UST  removals, 
a  soil  removal,  subsurface  soil  and  groundwater  investigation  was  completed  at 
the  AAFES  gas  station  on  October  24  through  December  13,  1990.  A  report  of 
the  findings  of  these  activities  was  prepared  by  Nobis.  The  investigation  was 
divided  into  three  activities;  soil  borings  and  soil  sampling  for  field  analysis,  soil 
excavation  and  removal  and  groundwater  monitoring  well  installation,  and 
sampling  (Nobis,  1991). 

The  first  activity  was  comprised  of  15  soil  borings,  and  subsurface  soil  samplings 
for  field  screening  of  total  VOCs,  using  a  PID.  The  soil  borings  were  located  in 
and  around  the  former  gasoline  USTs  mentioned  above.  The  results  of  the  field 
screening  indicated  total  VOCs  ranging  from  ND  to  2,817  ppm.  The  total  VOC 
concentrations  reportedly  increased  with  depth.  The  highest  concentrations  of 
total  VOCs  were  detected  in  soil  samples  collected  fi'om  soil  borings  located  on 
the  southeast,  or  downgradient  side  of  the  former  gasoline  USTs  (Nobis,  1991). 

The  second  activity  was  a  contaminated  soil  excavation  and  removal.  Based  on 
the  results  of  the  soil  samples  collected  during  the  UST  removals  and  the  soil 
boring  program,  the  soil  excavation  activity  began  removing  soil  from  the 
northwest  portion  of  the  former  UST  area.  The  soil  was  removed,  screened  for 
total  VOCs  using  a  PID,  and  stockpiled  on  polyethylene  sheeting  in  a  vacant 
parcel  of  land  southeast  of  Building  2008.  Approximately  1,400  tons  of  soil  was 
excavated  fi’om  the  former  UST  excavation  as  well  as  areas  around  the  initial 
excavation.  The  removal  excavation  was  extended  vertically  downward  to 
approximately  20  feet  (the  extent  of  the  excavator).  The  continuous  total  VOC 
screening  of  soil  removed  fi'om  the  excavation,  showed  concentrations  ranging 
from  ND  to  2,500  ppm.  Reportedly,  the  highest  concentrations  were  in  the 
southwestern  and  northern  portions  of  the  excavation.  Upon  completion  of  the 
soil  excavation.  Nobis  personnel  collected  22  soil  samples  from  the  walls  of  the 
excavation.  The  soil  samples  were  submitted  for  laboratory  analysis  consisting  of 
TPHC  using  USEPA  method  418.1.  The  results  of  the  soil  samples  indicated  that 
TPHC  concentrations  ranged  fi'om  39  to  569  mg/kg  in  the  soil  left  in  the 
excavation.  The  former  UST  excavation  was  backfilled  with  approximately  1,400 
tons  of  "clean"  soil  on  December  13,  1990.  A  total  of  seven  soil  samples  were 
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collected  from  the  stockpiled  soils  and  submitted  for  laboratory  analysis  consisting 
of  TPHC  and  total  VOCs.  The  results  reportedly  indicated  that  the  stockpiled 
soil  was  below  1,800  ppm  of  TPHC.  Based  on  these  results  the  soil  was  removed 
from  the  site  on  November  19,  20  and  21,  1990  by  Alky  Enterprises,  Inc.  of 
Greenland,  New  Hampshire;  and  transported  to  Brox  Paving  Materials,  Inc.  in 
Hudson,  New  Hampshire.  The  manifests  are  presented  in  Appendix  E  of  the 
Nobis  report  (Nobis,  1991). 

The  third  phase  of  the  investigation  at  the  AAFES  gas  station  was  the  installation 
of  seven  groundwater  monitoring  wells  (AAFES-ID  through  AAFES-7).  One 
monitoring  well  (AAFES-3)  was  installed  in  an  apparent  upgradient  location  while 
the  remaining  six  monitoring  wells  were  installed  to  monitor  downgradient 
groundwater  quahty.  The  monitoring  wells  were  sampled  by  Nobis  on 
December  12,  1990.  The  samples  were  analyzed  for  TPHC  only,  using  USEPA 
method  418.1.  TPHC  levels  ranged  from  1.7  to  5.1  mg/L.  The  results  of  the 
groimdwater  sampling  did  not  exceed  the  MADEP  action  levels  for  remediation 
for  low  environmental  impact  areas  (Nobis,  1991). 

On  May  27,  1992  ATEC,  under  contract  to  Fort  Devens,  removed  a  500  gallon 
waste  oil  UST  from  behind  Building  2008.  The  waste  oil  UST,  and  it’s  associated 
piping,  were  in  "good  condition"  upon  inspection  by  ATEC  persoimel. 
Groundwater  was  not  encountered  in  the  UST  excavation.  The  soil  removed  from 
the  side  walls  and  bottom  of  the  UST  excavation,  was  reported  as  "visibly 
contaminated"  and  produced  a  "strong  septic  odor".  Soil  samples  were  collected 
from  the  excavation  by  ATEC  personnel,  for  field  screening  consisting  of  PID 
headspace  and  TPHC  screening,  via  IR.  The  results  of  the  PID  field  screening 
showed  total  VOCs  ranging  from  ND  to  48.0  ppm  and  TPHC  concentrations 
ranging  from  6.3  to  28,745.5  ppm.  Soil  excavated  from  the  waste  oil  UST  removal 
had  similar  total  VOC  and  TPHC  concentrations  (ATEC,  1992). 

One  soil  sample  (LSS-1)  was  collected  from  the  wall  of  the  excavation  and 
another  soil  sample  (LSS-2)  was  collected  from  the  bottom  of  the  excavation,  for 
laboratory  analysis.  The  samples  were  analyzed  for  VOCs,  SVOC,  Priority 
Pollutant  Metals,  and  TPHC.  The  results  of  the  laboratory  analyses  indicated  that 
chlorinated  solvents  (tetrachloroethene  (152  (LSS-1)  and  (31  ppb)  (LSS-2),  and 
1,1,1-trichloroethane  (11  ppb  in  LSS-2))  were  present  in  the  samples,  as  well  as, 
xylenes  (69  ppb  in  LSS-2)  and  methylene  chloride  (36  and  23  ppb). 
Bis(2-ethylhejQ^l)phthalate  (2,640  (LSS-1)  and  4,170  ppb  (LSS-2))  and  pyrene 
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(2,840  (LSS-1)  and  2,670  (LSS-2))  were  the  only  two  SVOCs  detected.  TPHC  was 
detected  in  each  sample  at  35,100  and  23,200  ppm,  respectively.  The  metals 
analysis  showed  that  the  Priority  Pollutant  Metals  were  within  the  Fort  Devens 
backgroimd  concentrations  (ATEC,  1992). 

6.12  Site  Investigation  Program  Summary 

The  SI  at  SA  43G  was  performed  in  accordance  with  the  Final  SI  Historic  Gas 
Station  Task  Order  Work  Plan  (ABB-ES,  1992a)  and  in  conformance  to  the 
provisions  of  the  Project  Operations  Plan  (ABB-ES,  1992b).  Table  6.7-1 
summarizes  the  activities  completed  during  the  SI. 

A  field  investigation  was  conducted  at  SA  43G  to  determine  if  the  UST  had  been 
removed  and  if  any  residual  contamination  was  still  present  in  the  subsurface  soil. 
The  program  consisted  of  a  surficial  geophysical  survey,  subsurface  soil  sampling 
using  ABB-ES’  TerraProbe  unit,  field  analysis  of  the  subsurface  soil  samples,  and 
one  soil  boring  to  collect  subsurface  soil  samples  for  off-site  laboratory  analysis 
(Figure  6.7-2). 

Eleven  TerraProbe  points  were  advanced  in  and  around  the  former  UST  location 
(see  Figure  6.7-2).  Three  soil  samples  were  collected  fi'om  9  feet  to  analyze  the 
soil  at  or  near  the  estimated  bottom  of  the  former  UST.  Four  soil  samples  were 
collected  from  11  feet  and  12  feet,  which  was  the  depth  of  TerraProbe  refusal  at 
this  site.  All  of  the  subsurface  soil  samples  collected  with  the  TerraProbe  unit 
were  analyzed  in  the  field  for  BTEX  and  TPHC.  The  water  table  was  not 
encountered  in  any  of  the  TerraProbe  points  prior  to  probe  refusal.  Because 
groundwater  was  not  reached,  ten  soil-gas  samples  were  collected  from  8  feet  (just 
above  the  estimated  bottom  of  the  tank  excavation).  The  soil-gas  samples  were 
analyzed  for  BTEX  only. 

One  soil  boring  (43G-92-01X)  was  drilled  to  the  water  table,  so  that  subsurface 
soil  samples  could  be  collected  for  laboratory  analysis.  The  samples  were 
analyzed  in  the  laboratory  for  VOCs,  TPHC,  and  lead  (see  Figure  6.7-2).  All  SI 
explorations  were  surveyed. 
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6.7.3  Supplemental  Site  Investigation  Program  Summary 

The  SSI  at  SA  43G  was  performed  in  accordance  with  the  Final  SSI  Task  Order 
Work  Plan  (ABB-ES,  1993a)  and  in  conformance  to  the  provisions  of  the  Project 
Operations  Plan  (ABB-ES,  1992b).  The  following  sections  describe  the  field 
activities  completed  at  this  historic  gas  station  during  the  SSL  Table  6.7-1 
summarizes  the  activities  completed  during  the  SSI. 

The  SSI  at  SA  43G  was  conducted  at  the  historic  gas  station  G  as  well  as  at  the 
AAFES  gas  station.  To  better  define  the  distribution  of  contamination  at  SA 
43G,  the  site  was  subdivided  in  three  areas.  Area  1  was  comprised  of  historic  gas 
station  G.  Area  2  included  the  areas  around  the  active  gasoline  USTs,  and 
Area  3  included  the  area  in  and  around  the  former  waste  oil  UST  (see 
Figure  6.7-1). 

Area  1.  A  total  of  five  TerraProbe  points  were  advanced  west  of  the  TerraProbe 
points  completed  at  the  historic  gas  station  G  during  the  SI.  These  points  were 
located  to  further  define  the  horizontal  distribution  of  contaminants  detected 
during  the  SI  (see  Figure  6.7-2).  Up  to  two  soil  samples  were  collected  from  each 
TerraProbe  point.  The  samples  were  analyzed  in  the  field  for  BTEX  and  TPHC. 

Based  on  the  results  of  the  supplemental  TerraProbe  survey  at  historic  gas 
station  G,  one  soil  boring  (XGB-93-09X)  was  advanced  adjacent  to  the 
TerraProbe  point  with  the  highest  concentration  of  contamination.  A  total  of 
three  soil  samples  were  collected  from  this  soil  boring.  The  soil  samples  from  this 
boring  were  analyzed  for  PAL  VOCs,  SVOCs,  inorganics,  TPHC,  and  TOC  (see 
Figure  6.7-2). 

Area  2.  A  total  of  23  TerraProbe  points  were  completed  in  the  Area  2  gas 
station.  These  points  were  concentrated  around  the  active  gasoline  USTs  to 
determine  if  residual  soil  contamination  was  present  (Figure  6.7-3).  Up  to  two 
soil  samples  were  collected  from  each  point  and  analyzed  in  the  field  for  BTEX 
and  TPHC. 

The  results  of  the  TerraProbe  survey  at  Area  2  were,  used  to  locate  three  soil 
borings  (XGB-93-05X  through  XGB-93-07X)  at  "hot  spots"  in  Area  2  (see 
Figure  6.7-3).  Up  to  three  soil  samples  were  collected  from  each  soil  boring  for 
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laboratory  analysis.  The  soil  samples  from  these  borings  were  analyzed  for  PAL 
VOCs,  SVOCs,  inorganics,  TPHC,  and  TOC. 

Area  3.  A  total  of  10  TerraProbe  points  were  completed  Area  1  at  the  AAFES 
gas  station.  These  points  were  concentrated  in  and  around  the  former  waste  oil 
UST  (see  Figure  6.7-3).  Up  to  two  soil  samples  were  collected  from  each  point 
and  analyzed  in  the  field  for  BTEX  and  TPHC. 

The  results  of  the  TerraProbe  survey  at  the  Area  1  were  used  to  locate  two  soil 
borings  (XGB-93-03X  and  XGB-93-04X)  at  "hot  spots"  in  Area  1  (see 
Figure  6.7-3).  Up  to  three  soil  samples  were  collected  from  each  soil  boring  for 
laboratory  analysis.  The  soil  samples  from  these  borings  were  analyzed  for  PAL 
VOCs,  SVOCs,  inorganics,  TPHC,  and  TOC. 

Two  groundwater  monitoring  wells  (XGM-93-01X  and  XGM-93-02X)  were 
installed  around  Areas  2  and  3  to  supplement  the  existing  groundwater  monitoring 
well  network.  These  new  monitoring  wells  were  installed  to  monitor  upgradient 
(XGM-93-01X)  and  downgradient  (XGM-93-02X)  groundwater  quality  (see 
Figure  6.7-1).  Monitoring  well  XGM-93-02X  was  also  installed  to  replace  the 
existing  monitoring  well  AAFES-4  which  had  been  dry  historically.  The  screen  of 
both  monitoring  wells  was  placed  below  the  top  of  bedrock  so  that  it  would 
intercepted  the  water  table  to  monitor  for  free  product  and  allow  for  seasonal 
groundwater  fluctuations.  Due  to  the  location  of  the  water  table  in  this  portion  of 
the  installation,  the  newly  installed  and  the  existing  monitoring  wells  were 
installed  across  the  bedrock/soil  interface.  Elevated  PID  measurements  were 
recorded  on  the  drilling  water  and  development  water  from  XGM-93-02X,  and 
from  the  development  water  from  AAFES-ID,  AAFES-2,  and  AAFES-6  (see 
Figure  6.7-1).  Table  6.7-2  summarizes  the  construction  of  the  SI  monitoring  wells 
at  SA  43G  and  monitoring  well  installation  diagrams  are  presented  in 
Appendix  C. 

Two  rounds  (Round  Three  and  Four)  were  collected  from  each  of  the  AAFES 
monitoring  wells,  except  for  AAFES-4  which  was  dry  during  both  round,  and  the 
two  newly  installed  SSI  monitoring  wells.  Round  Three  groundwater  samples 
were  collected  in  October  1993  and  Round  Four  was  collected  in  January  1994. 
These  samples  were  submitted  for  off-site  laboratory  analysis  consisting  of  PAL 
VOCs,  SVOCs,  inorganics  (both  filtered  and  unfiltered),  TPHC,  and  TSS. 
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After  the  newly  installed  monitoring  wells  were  developed  and  sampled,  hydraulic 
conductivity  tests  were  preformed.  The  tests  consisted  of  a  rising  and  falling  head 
test.  All  SSI  exploration  locations  were  surveyed. 

One  sediment  sample  was  collected  from  below  a  storm  drain  outfall  that  collects 
rain  water  runoff  from  SA  43G  (Figure  6.7-1).  The  sediment  sample  was 
submitted  for  off-site  laboratory  analysis  consisting  of  PAL  VOCs,  SVOCs, 
inorganics,  TPHC,  TOC,  and  grain  size. 

6.7.4  Field  Investigation  Results  and  Observations 

The  results  of  the  geophysical  surveys  completed  during  the  SI  did  not  indicate 
that  an  abandoned  UST  was  present  at  SA  43G.  The  results  of  the  geophysical 
surveys  are  presented  in  Appendix  L. 

The  soil  encoimtered  at  SA  43G  ranged  from  silty  sand  (fill)  to  a  sandy  silt  with 
fine  to  medium  gravel  (glacial  till).  The  depth  of  bedrock  ranged  from  20.5  to 

34.5  feet  bgs.  Rock  core  samples  were  collected  from  the  monitoring  well  borings 
(XGM-93-01X  and  XGM-93-02X).  The  bedrock  was  classified  at  a  meta  siltstone 
or  phyllite.  The  water  table  was  encountered  at  27  to  30  feet  bgs  (Table  6.7-3). 
The  boring  logs  associated  with  SA  43G  are  presented  in  Appendix  B. 

Calculated  hydraulic  conductivities  ranged  from  1.8E  °^  centimeters  per  second 
(cm/sec.)  at  XGM-93-01X  to  5.2E-"  cm/sec.  at  XGM-93-02X.  The  hydraulic 
conductivity  results  are  presented  in  Table  6.7-4. 

The  new  monitoring  wells  were  included  in  the  November  8,  1993  synoptic 
water-level  round  at  Fort  Devens.  The  inferred  groundwater  flow,  based  upon 
this  water-level  round,  appears  to  be  flowing  to  the  east  (Figure  6.7-4). 

6.7.5  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

6.7.5.1  Soil.  Three  subsurface  soil  samples  were  collected  from  9  feet.  This 
depth  was  chosen  to  analyze  the  soil  at  or  near  the  estimated  bottom  of  the 
former  UST.  BTEX  was  not  detected  in  any  of  the  9  foot  samples,  but  TPHC 
was  detected  at  TP-04  and  TP-11  at  830  ppm  and  130  ppm,  respectively 
(Figure  6.7-5).  Four  soil  samples  were  collected  from  11  feet  to  12  feet.  BTEX 
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was  not  detected  in  any  of  the  samples,  but  TPHC  was  detected  in  the  11  foot 
samples  collected  from  TP-10  and  TP-11  at  concentrations  of  130  ppm  and  190 
ppm,  respectively  (Figure  6.7-6).  Groundwater  was  not  encountered  in  any  of  the 
TerraProbe  points  advanced  at  SA  43G.  Consequently,  ten  soil-gas  samples  were 
collected  from  a  depth  of  8  feet  bgs  (just  above  the  estimated  bottom  of  the  tank 
excavation).  The  soil-gas  samples  were  analyzed  for  BTEX  only.  BTEX  was  not 
detected  in  any  of  the  soil-gas  samples  collect  from  SA  43G  (Figure  6.7-7). 

Table  6.7-5  presents  the  field  analysis  data. 

The  results  of  the  field  analysis  for  soil  samples  collected  from  Area  1  during  the 
SSI,  indicated  that  residual  TPHC  contamination  was  present  in  the  soil  at  this 
site  to  a  depth  of  10  feet  bgs.  The  results  from  the  two  soil  samples  collected 
from  TP-39  showed  TPHC  concentrations  at  740  ppm  at  10  feet  and  2,000  ppm  at 

11  feet.  TPHC  was  also  detected  in  the  10-foot  samples  from  TP-35,  TP-37  and 
TP-38  at  concentrations  ranging  from  190  to  400  ppm.  No  BTEX  was  detected  in 
the  soil  samples  collected  from  Area  1  (Table  6.7-6;  see  Figures  6.7-8  and  6.7-9). 

Xylene  (the  only  VOC  detected)  was  detected  at  6.3  ppb  in  only  one  (TP- 13  at 
10  feet)  of  the  23  soil  sample  collected  from  TerraProbe  points  located  in  Area  2. 
TPHC  concentrations  ranged  from  below  the  detection  limit  to  5,800  ppm.  The 
concentrations  were  highest  in  the  soil  samples  collected  from  the  north  and 
east/downgradient  of  the  active  gasoline  USTs  (i.e.,  TP- 19,  TP-31  and  TP-32). 
Concentrations  of  BTEX  contamination  appeared  to  be  confined  to  the  area  in 
and  around  the  former  waste  oil  UST  and  an  apparent  sand  and  gas  trap  in 
Area  3.  Benzene  was  detected  in  the  10  to  11-foot  soil  sample  collected  from 
TP-08,  only.  Total  BTEX  ranged  from  below  the  detection  limit  to  32,930  ppb. 
TPHC  concentrations  ranged  from  below  the  detection  limit  to  8,500  ppm  (see 
Table  6.7-6;  Figures  6.7-8  and  6.7-9). 

One  soil  boring  was  drilled  to  the  water  table  during  the  SI  adjacent  to  TP-04, 
which  had  the  highest  concentration  of  TPHC  at  830  ppm,  to  determine  if  the 
TPHC  contamination  detected  during  the  TerraProbe  survey  had  migrated  to  the 
water  table.  Analytical  soil  samples  were  collected  from  depths  of  10  feet  to 

12  feet  and  20  feet  to  22  feet  bgs.  Groundwater  was  encountered  at  18  feet  bgs 
and  the  boring  was  advanced  to  22  feet  bgs.  No  VOCs  or  TPHC  were  detected  in 
either  sample,  and  lead  was  present  in  each  sample  below  the  background 
concentration  (Table  6.7-7,  Figure  6.7-10). 
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SSI  off-site  laboratory  subsurface  soil  samples  were  collected  from  similcir  depths 
as  those  collected  during  the  SSI  TerraProbe  survey.  No  contaminants  of  concern 
were  detected  in  any  of  the  soil  samples  collected  from  the  soil  boring 
(XGB-93-09X)  drilled  in  Area  1.  All  TPHC  concentrations  were  below  the 
detection  limit  in  these  soil  samples  (see  Table  6.7-7;  Figure  6.7-10). 

The  results  of  the  off-site  laboratory  analyses  for  soil  samples  collected  from 
Area  2  showed  low  concentrations  of  VOCs  (acetone  and/or 
trichlorofluoromethane,  (freon)  common  laboratory  contaminants.  SVOCs, 
consisting  of  predominantly  PAHs  were  detected  in  the  8-foot  soil  sample 
collected  from  XGB-93-05X.  The  remaining  SVOCs  were 
bis(2-ethylhexyl)phthalate  or  di-n-butyl  phthalate  which  are  common  laboratory 
contaminants.  TPHC  was  detected  at  185  /rg/g  in  the  8-foot  sample  from 
XGB-93-05X  and  in  the  12-foot  sample  at  XGB-93-06X.  The  results  of  the 
laboratory  analyses  in  Area  3  indicated  some  low  concentrations  of  VOCs  from 
samples  collected  from  soil  borings  XGB-93-03X  and  XGB-93-04X.  These 
borings  were  drilled  in  or  adjacent  to  the  former  waste  oil  UST  and  the  existing 
sand  and  gas  trap.  Bis(2-ethylhexyl)phthalate  and  di-n-butyl  phthalate  (common 
laboratory  contaminants)  were  the  only  SVOCs  detected  in  Area  3.  TPHC 
concentrations  ranged  from  <52  to  1,020  ppm  in  the  soil  samples  collected  from 
Area  3.  One  soil  boring  (XGB-93-08X)  was  drilled  between  the  AAFES  gas 
station  and  historic  gas  station  G  to  determine  if  contaminants  from  either  area 
had  impacted  the  subsurface  soil  quality  at  this  location.  No  organic  contaminants 
of  concern  were  detected  in  any  of  the  subsurface  soil  samples  collected  from 
XGB-93-08X  (see  Table  6.7-7;  Figure  6.7-10). 

Inorganic  analytes  were  detected  above  the  Fort  Devens  background 
concentration  in  each  of  the  soil  samples  collected  from  SA  43G.  The  greatest 
number  of  analytes  and  the  highest  concentrations  were  detected  in  XGB-93-04X 
(12-foot  sample),  XGB-93-08X  (8-foot  and  17-foot  samples)  and  XGB-93-09X 
(12-foot  sample)  (see  Table  6.7-8;  Figure  6.7-11). 

6.1. S2  Groundwater.  The  results  of  the  laboratory  analyses  for  the  Round  Three 
and  Four  groundwater  sampling  are  presented  in  Table  6.7-9  and  Figures  6.7-12 
and  6.7-13.  The  results  of  the  off-site  laboratory  analysis  for  each  round  showed 
the  presence  of  several  VOCs  (including  acetone,  benzene,  ethylbenzene,  toluene, 
xylenes,  PCE,  and  1,2-DCA  in  the  groundwater  samples  collected  from  the 
downgradient  and  crossgradient  monitoring  wells  (AAFES-ID,  AAFES-2, 
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AAFES-5,  AAFES-6,  AAFES-7  and  XGM-93-02X).  Total  VOCs  ranged  from 
0.86  /ig/L  at  AAFES-7  to  11,500  /xg/L  at  AAFES-2  during  Round  Three. 
Bis(2-hexylmethyl)  phthalate  (a  common  laboratory  contaminant)  was  detected  at 

6.3  /xg/L  in  the  sample  collected  from  AAFES-7.  Total  VOCs  ranged  from 

1.6  /tg/L  at  AAFES-7  to  12,400  /xg/L  at  AAFES-2  during  Round  Four. 
Bis(2-hexylmethyl)  phthalate  (a  common  laboratory  contaminant)  was  detected  at 

6.3  /xg/L  iu  the  Round  Three  sample  collected  from  AAFES-7,  and  at  5.0  /xg/L  in 
the  Round  Four  sample  collected  from  XGM-93-01X.  Several  SVOCs 
(1-methylnaphthalene,  naphthalene  and  phenanthrene)  were  also  detected  in  the 
downgradient  groundwater  samples.  Total  SVOCs  ranged  from  2.5  /xg/L  at 
AAFES-6  to  4,080  /xg/L  at  AAFES-2  in  the  Round  Three  samples. 

Several  SVOCs  (1-methylnaphthalene,  naphthalene  and  phenanthrene)  were  also 
detected  in  the  downgradient  groundwater  samples.  Total  SVOCs  ranged  from 

1.7  /xg/L  at  AAFES-6  to  4,020  /xg/L  at  AAFES-2  in  the  Round  Four  samples. 
TPHC  was  detected  in  the  downgradient  groundwater  samples  and  the  sample 
collected  from  the  upgradient  monitoring  weU  AAFES-3,  at  concentrations 
ranging  from  190  to  44,000  /xg/L  in  Round  Three  and  from  230  to  120,000  /xg/L 
in  Round  Four.  No  VOCs,  SVOCs  or  TPHC  were  detected  in  the  samples 
collected  from  the  upgradient  monitoring  wells  (XGM-93-01X)  installed  during 
the  SSL  Several  inorganic  analytes  were  detected  above  the  Fort  Devens 
groundwater  backgroimd  concentrations  in  both  the  unfiltered  and  the  filtered 
samples  during  both  round  of  sampling  (see  Table  6.7-9;  Figure  6.7-13  and 
6.7-14).  Approximately  0.10  feet  of  free  product  was  measured  in  AAFES-2  prior 
to  the  Round  Three  groundwater  sampling.  No  free  product  was  measured  in  any 
of  the  monitoring  wells  sampled  during  Round  4. 

6.7.5.3  Sediment.  The  results  of  the  SSI  off-site  laboratory  analyses  are  presented 
in  Table  6.7-10  and  Figure  6.7-15.  One  sediment  sample  was  collected  from  the 
outfall  of  the  storm  drain  which  drains  the  paved  area  at  the  AAFES  gas  station. 
This  storm  water  outfall  flows  into  an  open  ditch  which  runs  southeast  to  an 
unnamed  stream,  located  on  the  east  side  of  Patch  Road,  that  eventually  empties 
into  Robbins  Pond.  No  VOCs  or  SVOCs  were  detected  in  this  sample.  Several 
inorganic  analytes  were  detected  at  notable  concentrations.  TPHC  was  detected 
at  448  /xg/g.  A  surface  water  sample  was  not  collected  due  to  insufficient  surface 
water  volume  during  sampling. 
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6.7.6  Source  Evaluation  and  Migration  Potential 

It  appears  that  past  leaks  and  spills  from  former  USTs  have  impacted  soil  and 
groundwater  quality  at  Areas  2  and  3  and  that  contaminants  detected  in  the  soil 
are  a  continuing  source  of  contaminations  which  are  percolating  to  the 
groundwater,  and  moving  downgradient  with  the  groundwater  flow.  The 
replacement  of  the  active  gasoline  USTs  in  1990  and  the  subsequent  removal  of 
the  waste  oil  UST,  does  not  appear  to  have  stopped  the  source  of  contaminants 
detected  in  the  groundwater.  It  appears  that  the  soil  east  of  the  active  USTs,  at 
the  former  waste  oil  UST  location  and  the  existing  sand  and  gas  trap  for 
Building  2008,  contains  contaminants  which  continue  to  adversely  impact 
groundwater  quality  below  the  AAFES  gas  station. 

Additional  TPHC  contamination  detected  at  Area  1  does  not  appear  to  have 
impacted  the  soil  or  groundwater  quality  below  historic  gas  station  G. 

Elevated  TPHC  was  detected  in  the  sediment  sample  collected  from  the  outfall 
which  drains  the  parking/refueling  area  at  the  AAFES  gas  station.  The  elevated 
TPHC  concentration  (448  ftg/g)  appears  to  the  caused  by  runoff  of  small  fuel 
spills  associated  with  the  AAFES  gas  station  activities.  Based  on  the  TPHC 
concentration  and  lack  of  any  associated  VOCs,  SVOCs,  or  elevated  lead 
concentration,  it  appears  that  the  sediment  in  this  area  has  been  moderately 
impacted  by  the  AAFES  gas  station  surface  water  runoff. 

6.7.7  Preliminary  Human  Health  Risk  Evaluation 

SA  43G  has  been  divided  into  three  areas  to  more  accurately  characterize 
contamination:  Area  1  is  the  historic  gas  station.  Area  2  includes  the  area  around 
the  active  AAFES  gas  station  USTs,  and  Area  3  is  the  former  waste  oil  UST. 

Area  1  Subsurface  Soil.  During  the  SI,  field-screening  of  TerraProbe  soil  samples 
revealed  no  measurable  concentrations  of  BTEX.  Comparing  the  measured 
TPHC  results  against  the  calculated  risk-based  commercial/industrial 
concentration  value  of  1,800  /wg/g  for  gasoline  indicates  no  significant  risk  to 
public  health  from  soil  contamination  at  SA  43G. 

During  the  SSI,  10  additional  TerraProbe  samples  and  three  confirmatory  soil 
boring  samples  were  analyzed  for  Area  1.  The  results  for  the  individual  samples 
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appear  in  Tables  6.7-5  through  6.7-8.  Table  6.7-11  combines  and  summarizes  the 
field  and  off-site  laboratory  analytical  data  and  compares  it  to  Region  HI 
commercial  and  MCP  Category  S-2  soil  guidelines.  No  BTEX  was  detected. 
TPHC  was  detected  in  7  of  12  samples,  but  only  the  maximum  concentration  of 
2000  ppm  exceeded  the  calculated  guideline  for  gasoline.  All  concentrations  of 
TPHC  were  below  the  MCP  Category  S-2  soil  guideline.  Inorganics  detected  in 
the  soil  boring  were  below  guidelines  with  the  exception  of  arsenic  which  was 
above  background  and  exceeded  both  Region  HI  and  MCP  Category  S-2  soil 
guidelines  of  1.6  and  30  ppm,  respectively.  It  is  unlikely,  however,  that  arsenic 
was  derived  from  the  past  practices  at  Area  1. 

Area  2  Subsurface  Soil.  No  samples  were  taken  in  Area  2  during  the  SI.  During 
the  SSI,  22  TerraProbe  samples  and  five  soil  boring  samples  were  analyzed.  The 
results  for  the  individual  samples  appear  in  Tables  6.7-5  through  6.7-8. 

Table  6.7-11  combines  and  summarizes  the  field  and  laboratory  analytical  data 
and  compares  it  to  Region  III  commercial  and  MCP  Category  S-2  soil  guidelines. 
Toluene  and  rg^lene  were  detected  at  TP- 13  and  TP-31  at  concentrations  below 
guidelines.  TPHC  was  detected  in  15  of  26  samples,  but  only  the  maximum 
concentration  of  5,800  ppm  in  one  sample  exceeded  the  calculated  guideline  for 
gasoline  and  the  MCP  Category  S-2  soil  guideline  for  TPHC.  All  other  detected 
concentrations  of  TPHC  were  below  these  guidelines.  All  detected  concentrations 
of  inorganics  are  below  Region  HI  and  MCP  S-2  soil  guidelines  with  the  exception 
of  beryllium.  Beryllium  was  detected  in  4  of  5  samples  and  all  detected 
concentrations  exceeded  the  Region  HI  guideline  of  0.67  ppm  and  the  MCP  S-2 
guideline  of  0.8  ppm.  In  conclusion,  concentrations  of  TPHC  in  subsurface  soil  at 
one  location  at  Area  2  of  SA  43G  may  pose  a  potential  threat  to  human  health. 
Although  beryllium  exceeded  both  risk-based  guidelines,  it  is  unlikely  that 
beryllium  was  derived  from  the  petroleum  releases  at  Area  2. 

Area  3  Subsurface  Soil.  No  samples  were  taken  in  Area  3  during  the  SI.  During 
the  SSI,  11  TerraProbe  samples  and  four  soil  boring  samples  were  analyzed.  The 
results  for  the  individual  samples  appear  in  Tables  6.7-5  through  6.7-8. 

Table  6.7-11  combines  and  summarizes  the  field  and  laboratory  analytical  data 
and  compares  it  to  Region  HI  commercial  and  MCP  Category  S-2  soil  guidelines. 
Benzene,  toluene,  ethylbenzene,  and  xylene  were  detected  at  concentrations  below 
guidelines.  TPHC  was  detected  in  11  of  14  samples.  The  concentrations  of 
8,500  ppm  detected  at  TP-02  and  3,300  ppm  at  TP-08  exceeded  the  calculated 
guideline  for  gasoline  and  the  MCP  Category  S-2  soil  guideline  for  TPHC.  All 
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other  detected  concentrations  of  TPHC  were  below  these  guidelines.  Inorganics 
detected  were  below  guidelines  with  the  exception  of  arsenic  which  was  above 
background  and  exceeded  both  Region  HI  and  MCP  Category  S-2  soil  guidelines 
of  1.6  and  30  ppm,  respectively,  in  two  samples.  In  conclusion,  concentrations  of 
TPHC  in  subsurface  soil  at  Area  2  may  pose  a  potential  threat  to  human  health. 

It  is  unlikely,  however,  that  arsenic  was  derived  from  the  petroleum  releases  at 
Area  3. 

Groundwater.  Table  6.7-12  presents  summary  statistics  for  groundwater 
associated  with  SA  43G  and  drinking  water  standards/guidelines  for  comparison. 
Only  data  for  unfiltered  samples  is  reported. 

Several  organic  compounds  were  detected  in  the  groundwater  associated  with 
Areas  2  and  3:  1,2-DCA,  2-methylnaphthalene,  acetone,  benzene,  bis(2-ethyl- 
hexyl)phthalate,  ethylbenzene,  naphthalene,  phenanthrene,  PCE,  toluene,  xylenes, 
and  TPHC.  Acetone  and  bis(2-ethylhejqrl)phthalate  were  each  detected  in  one  to 
two  of  16  samples.  These  two  compounds  are  common  laboratory  contaminants 
and  are  not  believed  to  be  site-related.  Regardless,  the  concentration  of  acetone 
did  not  exceed  the  Massachusetts  guideline  and  bis(2-ethylhexyl)phthalate  at 
6.3  ^g/L  was  just  above  the  federal  MCL  of  6  ^g/L.  Toluene,  ;qflene,  PCE,  and 
1,2-DCA  were  not  detected  at  concentrations  that  exceeded  a  standard  or 
guideline.  Both  benzene  and  ethylbenzene  were  detected  at  concentrations 
exceeding  their  respective  federal  MCL.  Although  the  PAHs  do  not  have  federal 
or  state  standards  or  guidelines,  naphthalene  does  have  a  Region  m  tap  water 
concentration  of  1,500  ftg/L.  The  maximum  concentration  of  naphthalene  does 
exceed  this  health-protective  concentration.  Finally,  both  the  average  and 
maximum  concentrations  of  TPHC  exceed  the  MCP  GW-1  standard  of 
1,000  /ig/L. 

The  maximum  concentrations  of  all  inorganic  analytes  detected  in  groundwater 
were  greater  than  the  Fort  Devens  background  concentrations  for  groundwater. 
Nine  analytes  were  detected  at  concentrations  above  their  respective  drinking 
water  standard/guideline.  Aluminum,  iron,  and  manganese  were  detected  in  16  of 
16  samples  and  the  average  concentration  of  each  exceeded  its  respective  USEPA 
secondary  MCL.  (Secondary  MCLs  are  set  for  aesthetic  or  economic  reasons,  not 
health  reasons.)  The  average  concentration  of  sodium  exceeds  its  Massachusetts 
guideline.  Maximum  concentrations  of  antimony,  arsenic,  chromium  and  nickel 
exceed  their  respective  federal  MCLs,  although  the  average  concentration  of 

ABB  Environmental  Services,  Inc. 


W0099521.M80 


6-42 


7053-15 


SECTION  6 


antimony  and  chromium  does  not.  The  average  concentration  of  lead  is  above 
the  USEPA  action  level.  Filtered  samples  were  also  collected  for  inorganic 
analysis,  and  TSS  analysis  was  also  conducted  on  an  unfiltered  groundwater 
sample,  from  each  monitoring  well.  The  results  of  the  filtered  inorganic  analysis 
showed  that  several  inorganic  analytes  were  detected  above  the  Fort  Devens 
background.  However,  only  manganese  was  detected  above  the  drinking  water 
standard.  TSS  results  also  show  high  concentrations  of  suspended  solids  in  each 
sample.  The  results  of  these  two  analyses  appear  to  indicate  that  the  elevated 
inorganic  concentration,  detected  in  the  unfiltered  samples,  was  a  result  of  TSS 
not  releases  from  SA  43G. 

Based  on  this  screening-level  analysis,  the  use  of  this  groundwater  as  a  source  of 
drinking  water  would  pose  potential  human  health  risks  based  on  concentrations 
of  benzene,  ethylbenzene,  TPHC,  naphthalene,  arsenic,  antimony,  chromium  and 
nickel. 

Sediment.  No  organic  compounds  were  detected  in  the  one  sediment  sample  that 
was  taken  (Table  6.7-13).  TPHC  was  detected  at  448  jttg/g  which  is  less  than  the 
MCP  S-1  standard  of  500  /tg/g,  but  exceeds  the  calculated  residential 
concentration  for  gasoline. 

Of  the  inorganic  analytes  detected  in  the  sediment,  only  arsenic  exceeds  a 
guideline.  The  detected  concentration  of  7.5  |tg/g  is  greater  than  the  Region  El 
residential  soil  concentration  but  less  than  the  MCP  S-1  standard.  The  use  of 
residential  soil  standards  is  a  conservative  approach  taken  in  the  absence  of 
health-based  guidelines  specifically  for  sediment.  Exposure  to  contaminants  in 
this  ditch  sediment  would  be  much  less  than  that  in  a  residential  setting.  The 
concentration  of  arsenic  and  TPHC  associated  with  SA  43G  sediment  is  not 
expected  to  present  a  risk  to  public  health  under  present  or  foreseeable  future 
uses  of  the  SA. 

6.7.8  Conclusions  and  Recommendations 

Based  on  the  results  of  the  SI,  the  SSI  and  the  human  health  PRE,  no  further 
action  is  recommended  for  Area  1  (historic  gas  station  G).  However,  an  RI/FS  is 
recommended  to  further  assess  the  groundwater  and  soil  contamination  detected 
at  Areas  2  and  3. 
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TABLE  6.7-2 

MONITORING  WELL  COMPLETION  DET/ 
SA  43G  -  inSTORIC  GAS  STATION  G 


430ATAB3.WK1 


SA  43G  •  HISTORIC  GAS  STATION  G 


i 

i 


I 


NOTES:  bgs  -  below  ground  ratface  ppm  ~  parts  per  million 

VOCs  -  Volatile  organic  compounds  l^yl  -  phylite 

uses  =  Unified  soil  classification  system  BKG  -  background  levels  of  Total  VOCs  were  measured  with  a  PID  at  the  woik  site 


TABLE  6.7-4 

SUMMARY  OF  WATER  LEVELS  AND  HYDRAULIC  CONDUCTIVITIES 
SA  43G  -  HISTORIC  GAS  STATION  G 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 
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30.50 

30.51 

279.40 

5.2E-06 

Notes: 


bgs  =  below  ground  surface 

cm/sec  =  centimeters  per  second 

NGVD  =  National  Geodetic  Vertical  Datum 

1  =  elevation  of  top  of  pvc. 

2  =  averaged  value  of  two  tests. 

Groundwater  elevations  from  November  8, 1993. 
Synoptic  water  level  round. 
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SI  FIELD  ANALYTICAL  RESULTS  SUBSURFACE  SOIL/SOIL  GAS  SAMPLES 
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INORGANIC  ANALYTES  IN  SUBSURFACE  SOIL 
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TABLE  6.7-10 
ANALYTES  IN  SEDIMENT 
SA  43G  -  HISTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 
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-  =  not  applicable 

MCP  Massachusetts  Contingency  Plan 
Shaded  compounds  exceed  standard  or  guideline. 
*  =  anafytes  from  field  screening  samples. 

**  =  analyte  from  laboratory  ana^tical  samples. 
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/ig/L  =  micrograms  per  liter 
—  =  not  applicable 

Shaded  compounds  exceed  standard  or  guideline. 
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FIGURE  6.7-2 
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FIGURE  6.7-3 

TERRAPROBE  LOCATIONS  -  AREAS  2  AND  3 
SA  43G  SITE  INVESTIGATION  REPORT 
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FIGURE  6.7-5 

FIELD  ANALYTICAL  RESULTS  DEPTH  AT  9  FT.  -  AREA  1 
SA  43G  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 
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FIGURE  6.7-6 
FIELD  ANALYTICAL  RESULTS 
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FIGURE  6.7-7 
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SA  43G  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- ABB  Environmental  Services,  Inc.- 


LOCATION  OF 
FORMER  AND  ACTIVE 
GASOLINE  USTS 


LEGEND 

•  TERRAPROBE  LOCATIONS 
TP-01  Sample  ID 

LT  Benzene  In  ppb  LT  LE 

LT  Toluene  In  ppb  NC  NC 

LT  Ethylbenzene  in  ppb 

LT  M/P  Xylene  in  ppb 

LT  O-Xylene  in  ppb 

60  TOT AL  Petroleum  Hydrocarbons  ppm 

SCALE  IN  FEET 

r=—==fs—= 

0  200 

9304049D(ae)  ,1 ,4 


LESS  THAN  DETECTION  LIMIT 
NOT  COLLECTED 


FIGURE  6.7-9 

FIELD  ANALYTICAL  RESULTS  AT  10  TO  11  FT. 
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- —ABB  Environmental  Services,  Inc- 


^-11- 

(o  _  Q- 

cc  (0  5 

3  LU  Z 

o !-  O 

<  ^ 
z  C5 


<  d 
2  £ 
».r 

^  8 


< 

o 

z 

< 

o 

oc 

o 


UJ 

> 

z 

UJ 

t 

cn 

o 

« 

< 

(0 


LU 

> 

UJ 

Q 

H 

a 

o 


1 
0) 
CO 

2 
H 

(U 

E 

c 

2 

■> 

c 

UJ 

m 

CO 

< 


Q 


Ir-L 


o 

00 

k 

to 

< 

> 

UJ 

> 

a: 


UJ 


UJ 

< 


I 


o 


STORMWATER 

OUTFALL 


-/"■g  §  s  s 

ni-i 

^4?  5  i  s 


CO  \ 
3  u)  \ 
U1  ,|i 

z 


(7) 

cv 

88.100 

14.1 

27.400  1 
3.300  1 

CP 

s 

o 

h. 

3 

57.100 

11.8 

42.4 

0) 

< 

(0  3 

o  o 

Fe 

K 

f 

c 

S 

z 

CQ  .O  cl 

z  0.  n| 

I-  <  6 

cc  s  ^ 
o  « 

D.  (0  ® 

UJ  Z 

Oq  s 

^1“  i 

S2o  i 

H  a.  I 

CO  ? 


o 

o 

45.7  1 
538  1 

56,800 

296 

222 

CO 

w 

o 

o 

co' 

1 

21 ,500  1 

29,900 

8,380 

0.30  1 

o 

'4' 

88,400 

89.0 

119 

< 

As 

Ba 

SdS 

O 

o 

u. 

f  i 

a 

I 

z 

Na 

Pb 

V 

S?  I  I  ! 

§•  csi  I 

oS 

(rU.  (0  . 

“■  o  ^  : 


<w 


M 


UL  O  O  O 

is;is5i.? 


183 

SSo 


35,900 

3.93 

94.0 

149 

72.700 

106 

85.6 

91 .5 
106.000 
8.590 
28.700 

8.400 

0.42 

i 

63.700 

32.9 

39.2  I 

§ 

<  w  <  S  S  o 

Z 

(d  ja 
Z  0. 

> 

c 

N 

«  s  s  a  ij  5! 
^1|  a  «  ®  s 


49,400  1 

6.34  1 
210  1 

to 

77.100  1 

o> 

w 

3 

151 

198.000 

9.930 

33.900 

8.630 

598 

110.000 

82.1 

59.3 

507  1 

< 

Sb 

As 

& 

5 

s 

3  0> 

o  u- 

Si  (0  <0 

^  2  5  Z  z  0.  > 

c 

N 

23,800 

57.7 

124 

107.00( 

63.4 

68.1 

67.6 

80.000 

101.00 

35.000 

12.300 
213 

74.300 
36.9 
28,5 

150 

w 

<5S 
— [1 - 

SaS 

3 

o 

Fe 

K 

f  iz|£> 
—  — — 

l£ 

82,700  I 

6.220 

21.300 

11.100 

72.900 

5 

li| 

52.300  I 
3.680  I 

o  o 
?8 

0) 

< 

Ca 

K 

il 

s 

« 

61.400 

3.420 

13.500 

29.800 

Ca 

K 

f  s| 

© 


Q  ^ 
§o  § 

UJ  c  w 


UJ  -J  cc 

O  liJ  Q~ 

£  2  ac 

3  <  UJ 

CO  w  K 


i  18  8  1 


r : 


fc  < 

g= 

Q.  (0 
UJ  Z 
OC  UJ 

2  a 

sg 

h-  U. 
(0 
UJ 
> 
z 


Ul 

t 

cn 

o 

CO 

< 

(0 


\ 

\ 


T3 

iq. 


Q 

CO 


8 

S 


•ABB  Environmental  Services,  Inc. 


SECTION  6 


6.8  Study  Areas  43H  and  431 

6.8.1  Study  Area  Background  and  Conditions 

Historic  gas  station  43H  was  located  approximately  500  feet  northwest  of  431 
along  Queenstown  Road  in  the  central  portion  of  the  Main  Post  (Figure  6.8-1). 
Due  to  the  fact  that  these  historic  gas  stations  are  located  so  close  to  each  other 
and  are  within  the  same  existing  motor  pool/maintenance  area,  they  will  be 
presented  together  in  this  report.  The  structures  at  each  historic  gas  station 
consisted  of  a  pump  island  and  a  small  gasoline  pumphouse.  Both  of  the  gas 
stations  were  Type  A  station-designs  with  one  5,000  gallon  (or  possibly 
5,140  gallon)  UST  located  between  the  gasoline  pumphouse  and  pump  island. 
Reportedly,  a  second  UST  was  added  to  the  station  at  SA  431.  This  second  UST 
came  from  historic  gas  station  43P  when  that  station  was  decommissioned  in  1945. 
The  stations  were  used  during  World  War  11  as  vehicle  motor  pools  to  support 
military  operations.  The  motor  pool  operations  were  discontinued  during  the  late 
1940s  or  early  1950s.  No  records  were  available  on  the  decommissioning  of  these 
motor  pools  or  the  removal  of  the  associated  USTs. 

The  area  along  Queenstown  Road  where  SA  43H  and  431  were  located,  is 
presently  a  large  paved  area  (approximately  10  acres)  used  for  the  storage  and 
maintenance  of  military  vehicles.  The  area  is  surrounded  by  a  chain-link  fence 
with  locked  gates  on  the  northwestern  side  of  the  yard.  SA  43H  was  reportedly 
located  between  Queenstown  Road  and  Building  602  which  is  presently  a  vehicle 
maintenance  building.  SA  431  was  reportedly  located  approximately  60  feet  north 
of  Building  603  which  is  also  presently  used  as  a  vehicle  maintenance  building 
(see  Figure  6.8-1). 

In  April  and  May  1992,  three  diesel-fuel  USTs  (one  5,000  gallon  and  two 
10,000  gallon)  were  removed  by  ATEC  from  the  43H  motor  pool  yard, 
approximately  150  feet  southwest  of  the  historic  gas  station  (Area  2  on 
Figure  6.8-1).  After  the  removal  of  visibly  contaminated  soil,  ATEC  collected 
confirmatory  soil  samples  from  the  excavations.  VOCs  measured  by  ATEC  in  soil 
headspace  by  PID  ranged  from  ND  to  18.6  ppm,  and  TPHC  levels  were  ND  to 
6,198  ppm  (ATEC,  1992e,  1992f,  and  1992g). 

In  May  1992,  one  5,000  gallon  diesel-fuel  UST  was  removed  by  installation 
personnel  from  the  motor  pool  yard  around  SA  431,  approximately  500  feet 
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northeast  of  the  historic  gas  station  (Area  2  on  Figure  6.8-1).  After  the  removal 
of  visibly  contaminated  soil,  confirmatory  soil  samples  were  collected  from  the 
excavation,  and  VOCs  measured  in  soil  headspace  by  PID  ranged  from  ND  to 
3.7  ppm,  and  TPHC  levels  were  ND  to  73.8  ppm  (ATEC,  1992g). 

In  October  1992,  an  estimated  10  to  25  gallons  of  diesel  fuel  leaked  from  a 
tracked  vehicle  onto  unpaved  ground  approximately  400  feet  southeast  of  SA  43H 
(Miller,  1992).  The  area  is  within  the  fenced  motor  pool  yard  in  which  SA  43H  is 
located.  The  leak  was  stopped,  and  contaminated  soil  was  excavated  to  a  depth 
of  6  feet.  Total  VOCs  measured  by  PID  ranged  from  6  to  240  ppm  at  that  depth, 
and  installation  personnel  have  concluded  that  those  levels  indicate  contamination 
from  sources  other  than  the  subject  diesel  fuel  leak  (Miller,  1992). 

6.8.2  Site  Investigation  Program  Summary 

The  SI  at  SA  43H  and  I  was  performed  in  accordance  with  the  Final  SI  Historic 
Gas  Station  Task  Order  Work  Plan  (ABB-ES,  1992a)  and  in  conformance  to  the 
provisions  of  the  Project  Operations  Plan  (ABB-ES,  1992b).  The  field 
investigation  programs  at  SA  43H  and  SA  431  were  designed  to  determine  if  any 
abandoned  UST(s)  were  present  at  either  site  and  determine  if  residual  soil 
contamination  was  present.  The  programs  consisted  of  surficial  geophysical 
surveys,  subsurface  soil  sampling  using  ABB-ES’  TerraProbe  unit,  field  analysis  of 
the  subsurface  soil  samples,  and  soil  borings  to  collect  subsurface  soil  samples  for 
off-site  laboratory  analysis.  Table  6.8-1  summarizes  the  activities  completed 
during  the  SI. 

Surficial  geophysical  surveys  were  conducted  at  both  SA  43H  and  431  to 
determine  if  any  abandoned  UST(s)  were  present.  The  geophysical  surveys 
consisted  of  a  metal  detector  and  GPR  survey.  The  surficial  geophysical  surveys 
conducted  at  SA  43H  covered  an  area  50  feet  wide  and  150  feet  long  on  the 
northern  side  of  Building  602  (Figure  6.8-2).  The  surficial  geophysical  surveys  at 
SA  431  covered  an  area  approximately  50  feet  wide  and  75  feet  long  north  of 
Building  603  (Figure  6.8-3). 

A  total  of  six  subsurface  soil  samples  were  collected  from  three  TerraProbe  points 
at  SA  43H,  to  determine  if  fuel-related  contaminants  were  present  at  the  site  (see 
Figure  6.8-2).  Three  soil  samples  were  collected  from  8  feet  to  9  feet,  the 
approximate  depth  of  the  former  UST;  two  soil  samples  were  collected  from 
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11  feet  to  12  feet,  and  one  from  25  feet  in  TP-01.  The  soil  samples  from  11  feet 
and  25  feet  in  TP-01  were  collected  in  an  attempt  to  reach  the  water  table  below 
this  site.  However,  groundwater  was  not  encountered.  Consequently,  seven 
soil-gas  samples  were  collected  to  further  investigate  the  nature  and  distribution 
of  potential  contamination.  The  soil  samples  were  analyzed  in  the  field  for  BTEX 
and  TPHC,  while  the  soil-gas  samples  were  analyzed  in  the  field  for  BTEX  only. 

One  soil  boring  (43H-92-01X)  was  drilled  to  collect  subsurface  soil  samples  for 
laboratory  analysis.  The  water  table  was  not  reached  prior  to  encountering 
bedrock  in  this  soil  boring,  so  a  soil  sample  from  the  water  table  could  not  be 
collected.  One  soil  sample  was  collected  from  9  feet  (below  the  estimated  depth 
of  the  former  UST)  for  laboratory  analysis  for  PAL  VOCs,  TPHC,  and  lead  (see 
Figure  6.8-2).  The  surficial  geophysical  surveys  conducted  at  SA  431  covered  an 
area  50  feet  wide  and  75  feet  long  at  the  northern  comer  of  Building  603  (see 
Figure  6.8-2). 

Ten  TerraProbe  points  were  advanced  at  SA  431  to  determine  if  residual 
fuel-related  contaminants  were  present  at  the  site  (see  Figure  6.8-3).  A  total  of 
16  soil  samples  were  collected.  Nine  soil  samples  were  collected  from  9  feet  to 
11  feet  to  analyze  the  soil  at  or  near  the  estimated  bottom  of  the  UST.  Seven  soil 
samples  were  collected  from  20  feet  to  32  feet  in  an  attempt  to  reach  the  water 
table  and  determine  if  contaminants  had  migrated  to  the  water  table. 

Groundwater  was  not  encountered  m  any  of  the  TerraProbe  points  advanced  at 
SA  431.  Because  groundwater  was  not  reached,  four  soil-gas  samples  were 
collected.  Soil  samples  were  analyzed  for  BTEX  and  TPHC,  while  soil-gas 
samples  were  analyzed  for  BTEX  only. 

One  soil  boring  (43I-92-01X)  was  drilled  to  the  water  table,  and  two  subsurface 
soil  samples  were  collected  for  laboratory  analysis  of  PAL  VOCs,  TPHC,  and  lead 
(see  Figure  6.8-3). 

6.8.3  Supplemental  Site  Investigation  Program  Summary 

The  SSI  at  SA  43H  and  I  was  performed  in  accordance  with  the  Final  SSI  Task 
Order  Work  Plan  (ABB-ES,  1993a)  and  in  conformance  to  the  provisions  of  the 
Project  Operations  Plan  (ABB-ES,  1992b). 
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The  objective  of  subsurface  soil  sampling  program  at  SA  43H  and  I  was  to 
investigate  the  presence  or  absence  of  fuel-related  contamination  generated  by  the 
activities  at  the  motor  pools.  The  program  was  designed  to  assess  the  vertical  and 
horizontal  distribution  of  contamination  at  the  potential  source  areas  with 
TerraProbe  points,  soil  borings,  groundwater  monitoring  wells,  and  surface  water 
and  sediment  sampling.  The  primary  concern  at  this  site  was  that  a  potential 
release  of  contaminants  associated  with  past  and  present  activities  had  potentially 
impacted  the  subsurface  soils,  the  groundwater,  surface  water,  and  sediment 
quality  at  this  site.  Possible  contaminant  types  include  petroleum  hydrocarbons 
associated  with  diesel  fuel  and/or  fuel  oil,  and  waste  oil.  A  field  GC  was  used  to 
analyze  the  samples  collected  from  the  TerraProbe  points  for  the  VOCs  BTEX. 
An  ER  was  used  to  analyze  for  TPHC.  Table  6.8-1  summarizes  the  activities 
completed  during  the  SSI. 

A  record  search  of  Fort  Devens  design  drawing  for  the  motor  pools  at  SA  43H 
and  I  was  conducted  prior  to  the  initiation  of  the  SSI  field  activities.  This  search 
indicated  that  several  areas  of  potential  contamination  existed  at  each  motor  pool. 
These  areas  included  the  sand  and  gas  traps  located  outside  of  Buildings  601,  602, 
603,  and  604,  existing  heating  oil  USTs  at  buildings  602  and  603,  former  waste  oil 
UST  excavations  at  each  motor  pool,  and  the  diesel-fuel  dispensing  islands  (see 
Figure  6.8-1). 

The  sand  and  gas  traps  are  underground  structures  used  to  collect  the  waste  fuel, 
oil  and  spills  generated  in  the  repair  bays  in  each  of  the  above  mentioned 
buildings.  The  sand  and  gas  traps  are  constructed  of  concrete  sides  and  bottom 
and  are  approximately  5  feet  in  diameter  and  9.5  feet  deep.  The  sand  and  gas 
traps  at  each  building  were  installed  flush  to  the  ground  and  they  are  accessed  by 
a  manhole.  A  2-inch  overflow  pipe  coimects  the  sand  and  gas  traps  for 
Buildings  601  and  602  as  well  as  Building  603  and  604.  These  pipes  are  located 
approximately  2  feet  from  the  top  of  each  sand  and  gas  trap  and  appear  to  have 
been  used  for  overflows,  only.  The  floor  drains  in  each  of  the  building  is  tied  to  a 
discharge  pipe  which  leads  outside  of  the  building  to  the  sand  and  gas  traps.  The 
waste  fuel  and  oil  flow  into  the  traps  where  they  are  stored  for  collection.  The 
sand  and  gas  traps  outside  of  Building  601  and  602  are  presently  tied  together 
with  a  2-inch  underground  pipe  leading  from  the  sand  and  gas  trap  at  602  to  the 
sand  and  gas  trap  for  601,  and  then  into  a  sanitary  sewer  west  of  Building  601. 

The  design  drawing  for  this  system  showed  that  previously  these  sand  and  gas 
traps  overflows  were  tied  to  the  storm  sewer  system  located  east  of  Building  601 
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(Figure  6.8-4).  This  storm  sewer  was  sampled  under  the  AREE  70  program  and 
the  results  of  that  sampling  can  be  found  in  the  Final  Storm  Sewer  Evaluation 
(AREE  70)  Report  (Arthm  D.  Little  (ADL),  1995).  The  sand  and  gas  traps  in 
front  of  Buildings  603  and  604  are  presently  tied  into  the  sanitary  sewer,  however, 
the  design  drawings  showed  that  previously  these  sand  and  gas  traps  had  an 
overflow  pipe  which  drained  to  an  overflow  outfall  east  of  Building  604 
(Figure  6.8-5).  The  outfall  is  still  in  existence,  however,  the  overflow  pipes  to  the 
outfall  have  been  sealed  off  at  the  sand  and  gas  traps. 

To  present  the  data  from  each  potential  source  area  more  clearly,  the  site  was 
subdivided  into  4  areas.  Area  1  was  comprised  of  Buildings  603  and  604,  Area  2 
was  made-up  of  the  former  diesel  fuel  dispensing  islands  and  USTs,  Area  3 
included  Buildings  601  and  602,  and  Area  4  was  the  diesel  fuel  spill  site  (see 
Figure  6.8-1).  Areas  1  and  3  were  subdivided  into  smaller  units  to  facilitate  the 
investigation  and  allow  for  disposition  of  smaller  units  within  the  areas.  Within 
Area  1,  the  heating  oil  UST  will  be  referred  to  as  Area  la,  the  former  waste  oil 
UST  will  be  referred  to  as  Area  lb  and  the  sand  and  gas  traps  will  be  Area  Ic 
(see  Figure  6.8-5).  The  same  subdivision  was  followed  in  Area  3  (see 
Figure  6.8-4). 

A  GPR  survey  was  conducted  at  each  the  potential  source  areas  identified  in  the 
record  search.  The  GPR  survey  enabled  accurate  and  safe  location  of  the 
TerraProbe  locations  at  each  location,  and  gave  accurate  location  of  the 
underground  features  at  each  potential  source  area. 

A  total  of  89  TerraProbe  points  were  completed  between  the  fovn  areas  at 
SA  43H  and  I.  The  following  section  summarizes  the  field  activities  completed  in 
each  area.  To  focus  the  investigation  at  each  source  area,  the  motor  pools  were 
divided  into  four  areas. 

Area  1.  The  field  analytical  investigation  at  Area  1  was  comprised  of  18 
TerraProbe  points  located  around  the  sand  and  gas  traps,  the  heating  oil  UST  and 
in  and  around  the  excavation  for  the  former  waste  oil  UST  (see  Figure  6.8-5). 
Three  TerraProbe  points  (TP- 17,  TP-18  and  TP- 19)  were  completed  in  Area  la. 

A  total  of  11  TerraProbe  points  (TP-04  through  TP- 13)  were  completed  in  and 
around  the  former  waste  oil  UST  in  Area  lb.  Six  points  (TP-01  through  TP-03 
and  TP- 15  through  TP-16)  were  completed  around  the  sand  and  gas  traps  in 
Area  Ic.  Up  to  two  subsurface  soil  samples  were  collected  from  each  of  the 
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TerraProbe  points.  Soil  samples  were  collected  from  below  the  bottom  of  the 
sand  and  gas  traps  (approximately  8  to  10  feet  bgs),  and  from  below  the  suspected 
bottom  of  the  former  waste  oil  and  heating  oil  USTs  (approximately  8  feet). 

Area  2.  The  field  analytical  investigation  at  Area  2  consisted  of  32  Terraprobe 
points  (TP- 19  through  TP-37  and  TP-78  through  TP-90)  in  and  aroimd  the  former 
diesel  fuel  dispensing  islands  and  associated  USTs  (Figure  6.8-6).  At  the  time  of 
the  investigation  two  of  the  five  USTs  (located  east  of  Building  606)  were  still  in 
place.  Because  of  this  the  TerraProbe  points  were  placed  around  the  dispensing 
island  and  the  USTs.  Soil  samples  were  collected  from  below  the  suspected  depth 
of  the  former  and  existing  USTs  (approximately  8  feet  bgs). 

Area  3.  The  field  analytical  investigation  at  Area  3  was  comprised  of  36 
TerraProbe  points  located  around  the  sand  and  gas  traps,  the  heating  oil  UST  and 
in  and  around  the  excavation  for  the  former  waste  oil  UST  (see  Figure  6.8-4). 

Five  TerraProbe  points  (TP-42  through  TP-46)  were  completed  in  Area  3a.  A 
total  of  24  TerraProbe  points  (TP-50  through  TP-74)  were  completed  in  and 
around  the  former  waste  oil  UST  in  Area  3b.  Six  points  (TP-47  through  TP-49 
and  TP-75  through  TP-77)  were  completed  around  the  sand  and  gas  traps  in 
Area  3  c.  Up  to  two  subsmface  soil  samples  were  collected  from  each  of  the 
TerraProbe  points.  Soil  samples  were  collected  from  below  the  bottom  of  the 
sand  and  gas  traps  (approximately  8  to  10  feet  bgs),  and  from  below  the  suspected 
bottom  of  the  waste  oil  and  heating  oil  USTs  (approximately  8  feet). 

Area  4.  The  field  analytical  investigation  at  Area  4  consisted  of  five  TerraProbe 
points  (TP-91  through  TP-94)  located  around  the  reported  diesel-fuel  spill 
location  (Figure  6.8-7).  Soil  samples  were  collected  from  only  5  feet  bgs  due  to 
gravel  and  cobbles  encountered  in  the  soil  at  this  area. 

After  the  TerraProbe  survey  in  each  area  was  completed,  a  total  of  10  soil  borings 
(XHB-93-02X  through  XHB-93-11X)  were  completed.  The  location  of  each  soil 
boring  was  based  on  the  field  analytical  results  obtained  from  the  TerraProbe 
survey  in  each  area  (see  Figures  6.8-4  through  6.8-7).  Up  to  three  subsurface  soil 
samples  were  collected  from  each  boring.  The  shallow  soil  samples  collected 
from  each  boring  were  collected  from  depths  similar  to  those  used  during  the 
TerraProbe  survey,  so  that  confirmatory  laboratory  analysis  results  might  be 
obtained.  Where  possible,  soil  samples  were  also  obtained  from  the  water  table 
and/or  the  top  of  bedrock  to  determine  the  concentration  of  potential 
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contaminants  at  or  near  the  water  table.  Subsurface  soil  samples  were  also 
collected  from  the  five  monitoring  well  borings.  One  soil  sample  was  collected 
from  the  screened  interval  from  four  of  the  monitoring  well  borings  (XIM-93-01X, 
XIM-93-04X  through  XIM-93-06X),  while  three  subsurface  soil  samples  were 
collected  from  XIM-93-02X  located  downgradient  of  the  former  diesel  fuel 
dispensing  islands  and  associated  USTs.  Each  of  the  subsurface  soil  samples  were 
submitted  for  laboratory  analysis  consisting  of  PAL  VOCs,  SVOCs,  inorganics, 
TPHC,  and  TOC. 

A  total  of  five  groundwater  monitoring  wells  (XIM-93-01X,  XIM-93-02X, 
XIM-93-04x  through  XIM-93-06X)  were  installed  at  SA  43H  and  I  (see 
Figure  6.8-1).  Monitoring  well  XIM-93-01X  was  installed  in  an  apparent 
upgradient  location  while  XIM-93-04X  through  XIM-93-06X  were  installed  at 
what  appeared  to  be  downgradient  locations.  Monitoring  well  XIM-93-02X  was 
installed  east/downgradient  of  the  former  diesel  fuel  dispensing  islands  (Area  2) 
to  determine  if  contaminants  detected  in  this  area,  during  the  TerraProbe  survey, 
had  impacted  the  groundwater  quality.  The  well  screen  in  each  monitoring  well 
was  placed  so  that  it  intersected  the  water  table  to  allow  for  the  monitoring  of 
free  product  and  seasonal  groundwater  level  fluctuations.  Two  monitoring  wells 
(XIM-93-01X  and  XIM-93-06X)  were  installed  in  the  bedrock,  while  the 
remaining  three  monitoring  wells  (XIM-93-02X,  XIM-93-04X  and  XIM-93-05X) 
were  installed  in  overburden  soils.  The  monitoring  well  construction  at  SA  43H 
and  I  are  summarized  in  Table  6.8-2  and  the  well  installation  diagrams  are 
presented  in  Appendix  C. 

Two  rounds  (Round  Three  and  Four)  of  groundwater  samples  were  collected 
during  the  SSI.  Round  Three  groimdwater  samples  were  collected  in  September 
1993  and  Round  Four  samples  were  collected  in  January  1994.  Both  rounds  of 
samples  were  submitted  for  off-site  laboratory  analysis  consisting  of  PAL  VOCs, 
SVOCs,  inorganics  (both  filtered  and  unfiltered),  TPHC,  and  TSS. 

Two  surface  water  samples  (XHD-93-02X  and  XHD-93-03X)  were  collected  from 
the  storm  water  outfalls  located  southeast  of  the  motor  pools  (see  Figure  6.8-1). 
No  surface  water  sample  was  collected  from  sample  location  }QID-93-01X  due  to 
a  lack  of  surface  water  at  this  location  during  the  sampling  event.  The  surface 
water  samples  were  submitted  for  off-site  laboratory  analysis  consisting  of  PAL 
VOCs,  SVOCs,  inorganics. 
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Three  sediment  samples  (XHD-93-01X  through  XHD-93-03X)  were  collected 
from  the  storm  water  outfalls  located  southeast  of  the  motor  pools  (see 
Figure  6.8-1).  Sediment  sample  were  submitted  for  off-site  laboratory  analysis 
consisting  of  PAL  VOCs,  SVOCs,  inorganics,  TPHC,  and  TOC.  Surface  water 
and  sediment  samples  were  collected  from  similar  locations  during  the  AREE  70 
program.  The  results  from  that  program  will  not  be  repeated  here  but  can  be 
found  in  the  Final  Storm  Sewer  Evaluation  (AREE  70)  Report  (ADL,  1995). 

After  the  newly  installed  monitoring  wells  were  developed  and  sampled,  hydraulic 
conductivity  tests  were  preformed.  The  tests  consisted  of  a  rising  and  falling  head 
test.  All  SSI  exploration  locations  were  surveyed. 

6.8.4  Field  Investigation  Results  and  Observations 

The  soil  below  SA  431  appears  to  be  comprised  of  a  poorly  sorted  sand  with 
medium  gravel  and  silt.  Bedrock  was  encountered  at  depths  ranging  from  27  to 
41  feet  bgs.  The  bedrock  encountered  was  classified  as  a  metasiltstone  or  phylhte. 
Table  6.8-3  summarizes  the  field  observation  and  the  soil  type  encountered  at 
each  soil  boring  location.  The  soil  boring  was  advanced  to  35.5  feet  bgs.  Refusal, 
apparently  bedrock,  was  encountered  at  34.5  feet  bgs  and  groundwater  was 
encountered  at  34.1  feet  bgs.  The  soil  borings  for  SA  43H  and  SA  431  are 
provided  in  Appendix  B. 

The  results  of  the  geophysical  surveys  conducted  during  the  SI  did  not  indicate 
that  an  abandoned  UST  was  present  at  either  SA  43H  or  431.  The  results  of  the 
geophysical  surveys  are  presented  in  Appendix  L. 

Calculated  hydraulic  conductivities  in  the  bedrock  monitoring  wells  remged  from 
2.1E  “  cm/sec.  at  XIM-93-01X  to  6.5E‘'”  cm/sec.  at  XIM-93-06X.  The  hydraulic 
conductivities  in  the  monitoring  wells  installed  in  overburden  soils  ranged  from 
3.0E-”  cm/sec  at  XIM-93-04X  to  3.9E-"  cm/sec  at  XIM-93-05X.  The  results  of 
the  hydraulic  conductivity  tests  are  presented  in  Table  6.8-4  and  summarized  in 
Appendix  A. 

The  monitoring  wells  at  SA  43H  and  I  have  been  included  in  several 
installation-wide  water-level  rounds.  For  the  purposes  of  this  report  the 
November  8,  1993  synoptic  water-level  round  was  chosen  to  represent  the  water 
table  conditions  at  these  SA.  The  results  of  that  round  are  presented  in 
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Table  6.8-4.  The  inferred  groundwater  flow  appears  to  be  moving  to  the 
east-southeast  (Figure  6.8-8). 

6.8.5  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

6.8.5.1  Soil.  BTEX  was  not  detected  in  the  subsurface  soil  samples  collected 
from  historic  gas  station  H  during  the  SI.  However,  TPHC  was  detected  in  the 
9  foot  sample  collected  from  TP-05  at  a  concentration  of  1,400  ppm  and  in  the 
12  foot  sample  from  TP- 10  at  a  concentration  of  91  ppm  (Figure  6.8-9).  BTEX 
was  not  detected  in  the  soil-gas  samples  collected  (Figure  6.8-10).  Table  6.8-5 
presents  the  results  of  the  field  analysis. 

BTEX  was  not  detected  in  the  nine  subsurface  soil  samples  collected  from  9  feet 
to  11  feet  bgs  at  historic  gas  station  I  during  the  SI.  TPHC  was  detected  in  four 
of  the  soil  samples  ranging  from  85  ppm  at  11  feet  in  TP-06  to  300  ppm  at  11  feet 
in  TP-03  (Figure  6.8-11).  BTEX  nor  TPHC  were  detected  in  the  six  subsurface 
soil  samples  collected  from  20  feet  to  32  feet  bgs  (Figure  6.8-12).  BTEX  was  not 
detected  in  the  four  soil-gas  samples  collected  from  SA  431  (Figure  6.8-13). 

Table  6.8-5  presents  the  field  analysis  data  for  SA  431. 

The  results  of  the  SSI  field  analysis  are  presented  in  Table  6.8-5  and 

Figures  6.8-14  through  6.8-20.  Tlie  following  subsection  present  the  results  of  the 

field  analysis  conducted  on  soil  samples  collected  each  area. 

Area  1.  TerraProbe  points  completed  in  Area  la  indicated  that  TPHC 
contamination  was  not  present  in  the  samples  collected  from  8  feet  bgs,  while 
TPHC  was  present  in  the  soil  below  the  heating  oil  UST  at  concentrations  ranging 
from  230  to  600  ppm  in  the  9  to  10  foot  samples  (see  Figures  6.8-14  and  6.8-15). 
The  results  of  the  field  analysis  in  Area  lb  showed  that  residual  TPHC 
contamination  was  present  at  9  to  10  feet  and  10  to  11  feet  bgs  in  the  center  of 
the  former  waste  oil  UST  excavation.  Concentrations  of  TPHC  ranged  from  <53 
to  3,100  ppm  (see  Figure  6.8-15).  The  results  of  soil  samples  collected  around 
and  below  the  sand  and  gas  traps  at  8  feet  and  9  to  10  feet  bgs  indicated  that 
TPHC  was  present  at  concentrations  ranging  from  <53  to  16,000  ppm  at  the  sand 
and  gas  trap  in  front  of  Building  603,  and  at  concentrations  ranging  from  <  53  to 
1,200  ppm  at  the  sand  and  gas  trap  in  front  of  Building  604  (see  Figures  6.8-14 
and  6.8-15). 
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Area  2.  Thirty-eight  TerraProbe  points  were  completed  in  Area  2  and  subsurface 
soil  samples  were  collected  from  8  to  10  feet  bgs.  The  results  of  the  field  analysis 
conducted  on  the  soil  samples  collected  fi'om  Area  2  indicated  that  low 
concentrations  of  toluene  and  xylenes  were  present  along  with  higher 
concentration  of  TPHC,  to  a  depth  of  10  feet,  at  isolated  areas  in  and  around  the 
former  diesel  USTs  (see  Figures  6.8-16  and  6.8-17). 

Area  3.  TerraProbe  points  completed  in  Area  3a  indicated  that  TPHC 
contamination  was  present  in  the  soil  below  the  heating  oil  UST  at  concentrations 
ranging  firom  <52  to  2,500  ppm  (Figures  6.8-18  and  6.8-19).  The  results  of  the 
field  analysis  in  Area  3b  showed  that  residual  TPHC  contamination  was  present  in 
the  center  and  northern  end  of  the  former  waste  oil  UST  excavation. 
Concentrations  of  TPHC  ranged  from  <53  to  480  ppm.  The  results  of  soil 
samples  collected  around  and  below  the  sand  and  gas  traps  at  Area  3c,  indicated 
that  there  was  low  concentrations  (0.4  to  0.6  ppb)  of  m-p  xylene  and  orthoxylene. 
TPHC  was  also  detected  at  concentration  ranging  from  <52  to  1,900  ppm  at  the 
sand  and  gas  trap  in  front  of  Building  601,  and  at  concentrations  ranging  from 
<52  to  1,300  ppm  at  the  sand  and  gas  trap  in  front  of  Building  602  (see 
Figures  6.8-18  and  6.8-19). 

Area  4.  Four  TerraProbe  points  were  completed  in  this  area.  Due  to  probe 
refusal  the  points  were  only  advanced  to  10  feet  bgs.  Of  the  soil  samples 
collected  firom  this  depth,  one  sample  (TP-94)  had  a  detectable  concentration  of 
orthojQrlene  at  3.1  ppb  and  TPHC  at  92  ppm.  Soil  samples  could  only  be 
collected  from  around  the  perimeter  of  the  spill  site  due  to  soft  soil  conditions  at 
the  time  of  the  TerraProbe  survey  (see  Figure  6.8-20). 

The  results  of  the  SSI  off-site  laboratory  analyses  for  the  subsurface  soil  samples 
collected  firom  SA  43  are  presented  in  Tables  6.8-6  and  6.8-7  and  Figures  6.8-21 
through  6.8-24.  Based  on  the  results  of  the  TerraProbe  survey  in  each  area,  a  soil 
boring  program,  consisting  of  10  borings,  was  designed  and  completed.  Results 
fi-om  SI  borings  are  also  included  in  these  sections. 

Area  1.  Soil  boring  43H-92-01X  was  drilled  adjacent  to  TP-05  to  collect 
confirmatory  laboratory  analjliical  samples.  This  location  was  chosen  because  the 
highest  TPHC  concentration  (1,400  ppm)  was  detected  at  this  location.  One 
sample  was  collected  from  9  feet  bgs.  No  VOCs  were  detected,  TPHC  was 
detected  at  a  concentration  of  154  ppm  and  lead  was  detected  at  a  concentration 
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below  the  established  background  (Table  6.8-6;  Figure  6.8-21).  The  soil  boring 
was  advanced  to  26  feet  bgs,  but  the  water  table  was  not  encountered  prior  to 
refusal.  Because  of  this  a  soil  sample  from  the  water  table  could  not  be  collected 
or  submitted  for  analysis. 

Three  soil  borinp  (XHB-93-02X  through  XHB-93-04X)  were  completed  in 
Area  1.  One  soil  boring  was  advanced  adjacent  to  each  of  the  sand  and  gas  traps 
in  Areas  Ic,  and  the  third  boring  was  drilled  through  the  middle  of  the  excavation 
of  the  former  waste  oil  UST  at  Area  lb.  The  depth  of  the  shallow  soil  samples 
collected  from  each  of  these  borings  was  based  on  the  results  of  the  TerraProbe 
survey.  Due  to  the  nature  of  the  soils  in  this  portion  of  the  installation,  each  of 
the  soil  borings  in  Area  1  were  terminated,  due  to  auger  refusal,  prior  to  reaching 
the  water  table  or  bedrock.  The  results  of  the  off-site  laboratory  analyses 
indicated  the  presence  of  several  inorganic  analytes  above  the  Fort  Devens 
background  concentrations  as  well  as  VOCs  and  TPHC  contamination.  Low 
concentrations  of  common  laboratory  contaminants  trichlorofluoromethane  and/or 
di-n-butylphthalate  were  detected  in  each  of  the  Area  1  soil  samples.  Toluene 
(0.004  /ig/ g)  and  TCE  (0.034  /xg/ g)  were  detected  in  the  8-foot  soil  samples  from 
XHB-93-04X.  Residual  TPHC  contamination  was  detected  in  the  10-foot  sample 
(234  fig/g)  collected  from  the  grave  of  the  former  waste  oil  UST  in  Area  lb, 
however  a  deeper  soil  sample  could  not  be  collected  due  to  auger  refusal.  TPHC 
contamination  was  confirmed  around  and  below  the  sand  and  gas  trap  located 
outside  of  Building  603.  Soil  samples  results  from  XHB-93-02X  showed 
concentrations  of  TPHC  decreasing  with  depth,  ranging  from  1,110  ng/g  in  the  10 
to  12-foot  sample  to  49.2  fig/g  in  the  33  to  35-foot  soil  sample.  TPHC  was  also 
detected  at  126.0  /xg/g  in  the  duplicate  sample  collected  from  33  to  35  feet  bgs  at 
XHB-93-02X.  TPHC  contamination  detected  in  the  TerraProbe  samples  collected 
around  the  sand  and  gas  trap  outside  of  Building  604,  was  not  confirmed  in  the 
soil  samples  collected  from  boring  XHB-93-04X. 

Several  inorganic  analytes  were  also  detected  above  their  Fort  Devens  background 
concentration.  TPHC  contamination  was  not  confirmed  around  the  sand  and  gas 
trap  outside  of  Building  604.  The  contamination  detected  in  the  TerraProbe 
samples  were  collected  from  11  feet  bgs  and  the  deepest  soil  boring  sample  was 
collected  from  8  to  10  feet  bgs,  due  to  auger  refusal  (see  Table  6.8-6  and  6.8-7; 
Figure  6.8-21). 
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Area  2.  Two  soil  borings  (XHB-93-05X  and  XHB-93-06X)  were  completed  in 
Area  2.  These  borings  were  located  in  the  footprint  of  the  former  diesel  UST 
grave  to  confirm  the  results  of  the  TerraProbe  survey,  and  attempt  to  determine 
the  vertical  distribution  of  the  contamination.  Subsurface  soil  samples  were 
collected  from  12  and  20  feet  bgs  in  the  XHB-93-05X  boring,  and  from  10,  15  and 
22  feet  bgs  in  the  XHB-93-06X  boring.  The  results  of  the  laboratory  analysis 
indicated  the  presence  of  low  concentrations  of  three  PAHs  and  several  inorganic 
analytes  above  the  Fort  Devens  background  in  the  samples  collected  from  the 
XHB-93-05X  boring.  No  VOCs  were  detected.  TPHC  concentrations  detected  in 
the  laboratory  samples  were  two  orders  of  magnitude  lower  (<28.7  to  74.0  ftg/g) 
then  those  detected  in  the  field  analytical  soil  samples.  The  results  of  the 
laboratory  soil  samples  collected  from  the  XHB-93-06X  boring  were  comparable 
to  those  detected  in  the  field  analytical  samples.  No  VOCs  or  SVOCs  were 
detected,  however,  elevated  TPHC  concentrations  were  detected  in  each  of  the 
three  soil  samples.  The  deepest  soil  sample  (22  feet  bgs)  had  a  TPHC 
concentration  of  131  jwg/g.  Several  inorganic  analytes  were  detected  above  their 
Fort  Devens  background  concentration.  No  soil  boring  were  advanced  around  the 
existing  diesel  USTs  because  these  USTs  had  not  been  removed  and  it  was  the 
Army’s  opinion  that  soil  borings  should  be  completed  after  the  USTs  were 
removed  (see  Tables  6.8-6  and  6.8-7;  Figure  6.8-22). 

Area  3.  Soil  boring  43I-92-01X  was  drilled  to  confirm  the  field  analysis  results. 
The  boring  was  drilled  adjacent  to  TP-03,  which  had  the  highest  TPHC 
concentration  at  300  ppm.  Two  soil  samples,  one  from  9  feet  to  11  feet  bgs  and 
one  from  the  water  table,  34  feet  to  36  feet  bgs,  were  collected  for  laboratory 
analysis.  No  VOCs  or  TPHC  were  detected  and  lead  concentrations  were  below 
the  established  background  (Table  6.8-5;  Figure  6.8-21). 

Four  soil  borings  (XHB-93-07X  through  XHB-93-10X)  were  completed  in  Area  3. 
These  borings  were  located  adjacent  to  the  heating  oil  UST  in  Area  3a,  at  the 
north  end  of  Area  3b  and  adjacent  to  each  of  the  sand  and  gas  traps  in  Area  3c. 
The  depth  of  the  soil  samples  collected  from  each  of  these  borings  was 
determined  based  on  the  results  of  the  TerraProbe  survey.  Due  to  the  nature  of 
the  soils  in  this  portion  of  the  installation,  each  of  the  soil  borings  in  Area  3  were 
terminated,  due  to  auger  refusal,  prior  to  reaching  the  water  table  or  bedrock. 
Because  of  this  the  soil  samples  collected  from  the  soil  borings  did  not  exactly 
correspond  with  those  soil  samples  collected  during  the  TerraProbe  survey.  The 
results  of  the  laboratory  analyses  indicated  the  presence  of  TPHC  and  several 

ABB  Environmental  Services,  inc. 


W0099521.M80 


6-55 


7053-15 


SECTION  6 


inorganic  analytes  above  their  Fort  Devens  background  concentrations.  TPHC 
contamination  detected  in  the  field  analytical  soil  samples  (i.e.,  TP-48,  TP-75,  and 
TP-77)  was  confirmed  with  the  result  from  the  6-foot  soil  samples  collected  from 
XHB-93-07X  (102  j«g/g),  and  the  8-foot  soil  sample  result  from  XHB-93-10X 
(71.9  fig/g)  (see  Tables  6.8-6  and  6.8-7;  Figure  6.8-23). 

Area  4.  Only  one  soil  boring  (XHB-93-11X)  was  completed  in  Area  4.  Only  one 
soil  sample  (from  5  feet  bgs)  was  collected  from  this  boring  due  to  auger  refusal. 
The  only  organic  compounds  detected  was  di-n-butyl  phthalate,  a  common 
laboratory  contaminant,  at  0.3  ng/g.  No  site-related  contaminants  were  detected 
in  this  sample  (see  Tables  6.8-6  and  6.8-7;  Figure  6.8-24). 

6.8.5^  Groundwater.  The  results  of  the  SSI  off-site  laboratory  analyses  for  the 
Round  Three  and  Four  groundwater  samples  are  presented  in  Table  6.8-8  and 
Figures  6.8-25  and  6.8-26.  Round  Three  groundwater  samples  were  collected 
from  each  of  the  five  newly  installed  monitoring  wells.  The  results  of  the  Round 
Three  off-site  laboratory  analysis  indicated  the  presence  of  TPHC  at  270  fig/'L  in 
XIM-93-02X.  TPHC  was  not  detected  in  the  Round  Four  sample  from 
XIM-93-02X  nor  any  of  the  other  Round  Four  samples.  Bis 
(2-ethyIhexyl)phth£ilate  and  chloroform  were  also  detected  in  several  samples 
during  both  rounds,  however,  these  are  common  laboratory  contaminants  and 
were  not  considered  site-related  contaminants.  No  other  organic  compound  were 
detected  in  any  of  the  Round  Three  or  Four  samples.  Several  inorganic  analytes 
were  detected  above  their  Fort  Devens  background  concentrations  in  the 
unfiltered  samples  collected  during  both  rounds  of  sampling.  However,  only 
calcium,  magnesium,  arsenic,  sodium,  potassium,  and  antimony  were  detected 
above  their  Fort  Devens  background  concentrations  in  the  filtered  samples. 

6.8.5.3  Surface  Water.  The  results  of  the  laboratory  analyses  for  the  surface 
water  samples  collected  are  presented  in  Table  6.8-9  and  Figure  6.8-27.  Two 
surface  water  samples  (XHD-93-02X  and  XHD-93-03X)  were  collected  from  the 
storm  water  outfalls,  located  east  of  SA  43  H  and  I,  which  drain  from 
Queenstown  Road,  the  parking  area  and  the  wash  racks  located  at  SA  43H  and  I. 
These  storm  drains  empty  into  drainage  ditches  that  flow  east  to  the  unnamed 
tributary  of  Robins  Pond.  Chloroform  and  bis(2-ethylhejyl)phthalate  were  the 
only  organic  compounds  detected,  and  these  are  common  laboratory  contaminants 
and  are  not  considered  site-related.  Several  inorganic  analytes  were  detected  at 
notable  concentrations. 
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6.8.5.4  Sediment.  The  results  of  the  laboratory  analyses  for  the  sediment  samples 
collected  are  presented  in  Table  6.8-10  and  Figure  6.8-28.  Three  sediment 
samples  (XHD-93-01X  through  XHD-93-03X)  were  collected  from  the  storm 
water  outfalls  on  the  east  side  of  SA  43  H  and  1.  Sediment  samples  XHD-93-02X 
and  XHD-93-03X  were  collected  at  the  same  locations  as  the  surface  water 
samples  mentioned  above.  Sediment  sample  XHD-93-01X  was  collected  from  the 
overflow  outfall  of  the  sand  and  gas  trap  connected  to  Buildings  603  and  604.  At 
the  time  this  sample  was  collected  it  appeared  that  the  pipe  had  not  been  used  in 
the  recent  past.  Each  of  the  VOCs  detected  (acetone,  chloroform,  methylene 
chloride,  and  trichlorofluoromethane)  are  considered  common  laboratory 
contaminants  and  will  not  be  discussed  as  site-related.  No  SVOCs  were  detected 
in  any  of  the  sediment  samples  collected.  TPHC  was  detected  at  concentrations 
ranging  from  398  ng/g  at  XHD-93-03X  to  24,100  pig/g  at  XHD-93-01X.  TOC 
concentrations  ranged  from  1,410  /ng/g  at  XHD-93-02X  to  138,000  /ig/g  at 
XHD-93-01X.  These  high  TOC  concentrations  may  explain  the  elevated  TPHC 
concentrations.  Several  inorganic  analytes  were  detected  at  notable 
concentrations. 

6.8.6  Source  Evaluation  and  Contaminant  Migration  Potential 

TPHC  was  the  primary  contaminant  detected  during  the  TerraProbe  survey  and 
field  anal34:ical  program  at  each  of  the  suspected  contaminant  source  areas  at 
SA  43H  and  I.  TPHC  concentration  was  detected  in  soil  samples  collected 
around  the  sand  and  gas  traps  and  in  the  excavations  of  the  former  waste  oil 
USTs  at  Areas  lb  and  Ic  and  at  Areas  3b  and  3c.  It  appears  that  fuel-related 
contaminants  have  leaked  from  the  sand  and  gas  traps  in  these  areas.  The  off-site 
laboratory  results  of  subsurface  soil  samples  collected  from  these  areas  indicate 
that  the  contamination  appears  to  be  localized  around  the  bottom  of  the  sand  and 
gas  traps,  and  in  the  soils  at  the  bottom  of  the  former  waste  oil  UST  excavation. 

It  does  not  appear  that  contaminants  have  migrated  to  the  groundwater  in  Area  1. 
TPHC  contamination  was  also  detected  around  the  existing  heating  oil  UST  at 
Area  3a.  Results  from  field  analysis  indicated  that  TPHC  contamination  was 
present  in  the  soils  in  and  around  the  former  fuel  dispensing  islands  and 
associated  USTs  in  Area  2.  Off-site  laboratory  results  confirmed  the  field  analysis 
and  showed  that  TPHC  contamination  had  apparently  percolated  to  the  water 
table  below  Area  2.  TPHC  was  detected  at  low  concentration  in  the  soils  samples 
collected  at  the  diesel-fuel  spill  site  behind  SA  43H  and  I. 
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The  only  VOC  and  SVOC  detected  in  the  groundwater  samples  collected  from 
SA  43H  and  I  were  common  laboratory  contaminants  (chloroform, 
trichlorofluoromethane,  and  bis(2-ethylhexyl)phthalate).  TPHC  was  detected  in 
Round  Three  groundwater  sample  collected  from  XIM-93-02X  (located 
downgradient  of  Area  2)  at  a  concentration  of  270  /xg/L.  TPHC  was  not  detected 
in  the  Round  Four  sample  from  this  monitoring  well.  However,  the  results  of  the 
groundwater  samples  collected  from  the  downgradient  monitoring  wells  did  not 
indicate  that  the  TPHC  detected  in  Round  Three  in  XIM-93-02X  has  adversely 
impacted  groundwater  quality  downgradient  of  the  site.  Several  inorganics  were 
detected  above  their  Fort  Devens  background  concentrations  in  the  filtered  and 
unfiltered  samples.  However,  the  background  exceedances  do  not  appear  to  be  a 
result  of  past  site  activities.  Instead  they  appear  to  be  caused  by  elevated  TSS 
and  site-specific  background  (see  Table  6.8-8;  Figure  6.8-25  and  6.8-26). 

The  results  of  the  surface  water  and  sediment  samples  collected  from  the  two 
stormwater  outfalls  which  drain  the  parking  area  at  SA  43H  and  I,  indicates  that 
the  activities  in  the  motor  pools,  and  Queenstown  Road,  have  impacted  the 
sediment/surface  soil  quality  at  the  storm  water  outfalls.  However,  it  does  not 
appear  that  the  contaminants  detected  in  the  surface  water  and  sediment  samples 
are  impacting  local  wetlands. 

6.8.7  Preliminary  Human  Health  Risk  Evaluation 

Analysis  of  TerraProbe  and  confirmatory  boring  samples  collected  from  the 
historic  gas  stations  during  the  SI  indicated  residual  contamination  at 
concentrations  which  would  pose  no  significant  risk  to  public  health.  However, 
during  the  SSI,  the  area  of  investigation  was  expanded.  SA  43H  and  I  was 
divided  into  four  areas  to  more  accurately  characterize  contamination.  These 
areas  are  described  fully  in  Section  6.8.1,  above. 

Area  1  Subsurface  Soil.  Area  1  has  been  divided  in  3  areas:  Area  la,  the  heating 
oil  UST;  Area  lb,  waste  oil  UST;  and  Area  Ic,  sand  and  gas  traps  outside 
Buildings  603  and  604.  Individual  field  analytical  results  for  TerraProbe  samples 
are  presented  in  Table  6.8-5;  and  off-site  laboratory  results  for  soil  borings 
samples  are  presented  in  Table  6.8-6  and  6.8-7.  The  individual  results  are 
summarized  on  Table  6.8-11  where  they  are  compared  to  Region  III  and  MCP 
Category  S-2  guidelines.  The  PRE  for  each  area  is  discussed  below. 
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Area  la.  Six  TerraProbe  samples  were  taken  at  Area  la  (heating  oil  UST).  No 
BTEX  was  detected.  TPHC  was  detected  in  each  of  the  three  samples  that  were 
analyzed  for  TPHC.  The  maximum  concentration  of  TPHC  detected,  600  mg/kg, 
is  below  guidelines.  No  soil  samples  were  collected  for  off-site  laboratory  analysis 
from  this  area. 

Area  lb.  Data  for  Area  lb  (former  waste  oil  UST  excavation)  is  based  on  eight 
TerraProbe  and  one  soil  boring  soil  sample.  No  BTEX  was  detected  in  either  the 
field  or  off-site  analytical  samples.  TPHC  was  detected  in  6  of  9  samples.  The 
average  TPHC  concentration  (983.2  mg/kg)  did  not  exceed  the  MCP  S-2  soil 
guideline  nor  did  the  maximum  concentration  exceed  the  calculated  risk-based 
fuel  oil  concentration.  However,  the  maximum  TPHC  concentration 
(3,100  mg/kg)  did  exceeded  MCP  S-2  soil  guideline  (see  Table  6.8-11). 

Inorganics  detected  in  soil  boring  samples  from  Area  lb  are  detailed  in 
Table  6.8-11.  Of  the  inorganics  detected  above  background  concentrations, 
beryllium  (1.76  mg/kg)  exceeded  the  Region  HI  guideline  of  0.67  mg/kg  and  the 
MCP  S-2  soil  guideline  of  0.8  mg/kg. 

Area  Ic.  Data  for  Area  Ic  (the  sand  and  gas  traps)  comprises  nine  TerraProbe 
and  four  soil  boring  samples.  Xylenes  were  detected  in  one  TerraProbe  sample  at 
concentrations  below  guidelines  and  toluene  was  detected  in  a  soil  boring  sample 
at  a  concentration  below  guidelines.  TPHC  was  detected  in  nine  of  12  samples. 
Both  the  maximum  and  the  average  TPHC  concentration  exceeded  guidelines. 
Inorganics  detected  in  soil  boring  samples  from  Area  Ic  are  detailed  in 
Table  6.8-11.  Of  the  inorganics  detected  above  background  concentrations,  the 
average  and  maximum  concentrations  for  beryllium  (1.57  and  1.9  mg/kg) 
exceeded  the  Region  III  guideline  of  0.67  mg/kg  and  the  MCP  S-2  soil  guideline 
of  0.8  mg/kg.  The  average  and  maximum  concentration  of  arsenic  (41.7  and 
89.0  mg/kg)  also  exceeded  the  Region  III  guideline  of  1.6  mg/kg  and  the  MCP 
S-2  soil  guideline  of  30  mg/kg.  However,  it  is  unlikely  that  beryllium  and  arsenic 
concentrations  are  related  to  petroleum  releases  at  Area  Ic. 

In  summary  for  Area  1,  subsurface  soils  TPHC  concentrations  at  Area  Ic  could 
pose  a  potential  risk  to  human  health.  The  maximum  TPHC  concentration 
detected  above  the  MCP  S-2  soil  guideline  in  Area  lb,  do  not  appear  to  indicative 
of  the  overall  residual  TPHC  concentration  in  this  area.  Using  the  average 
concentration  of  TPHC  detected  in  this  area  (which  was  below  the  MCP  S-2  soil 
guideline  and  appear  to  be  more  representative  of  actual  conditions)  it  does  not 
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appear  that  the  TPHC  concentrations  detected  in  Area  lb  will  pose  a  potential 
risk  to  human  health  under  current  or  proposed  future  use  scenarios. 

Area  2  Subsurface  Soils.  Forty-two  TerraProbe  and  four  soil  boring  samples  were 
taken  at  Area  2.  Individual  sample  results  for  TerraProbe  samples  are  displayed 
in  Table  6.8-5  and  for  soil  borings  in  Table  6.8-6  and  6.8-7.  The  individual  results 
are  summarized  on  Table  6.8-11  where  they  are  compared  to  Region  HI  and  MCP 
Category  S-2  soil  guidehnes.  Toluene  and  xylenes  were  detected  in  a  small 
number  of  samples  at  concentrations  well  below  guidelines.  TPHC  was  detected 
in  33  of  43  samples,  but  concentrations  did  not  exceed  guidehnes.  Inorganics 
detected  in  soil  boring  samples  from  Area  2  are  detailed  in  Table  6.8-10.  Of  the 
inorganics  detected  above  background  concentrations,  the  average  and  maximum 
concentrations  of  berylhum  (1.5  and  2.1  mg/kg)  exceeded  the  Region  HI  guideline 
of  0.67  mg/kg  and  the  MCP  S-2  soil  guideline  of  0.8  mg/kg.  The  average  and 
maximum  concentrations  of  arsenic  (33.5  and  42.0  mg/kg)  exceed  the  Region  HI 
guideUne  of  1.6  mg/kg  and  the  MCP  S-2  soil  guideline  of  30  mg/kg.  However,  it 
is  unlikely  that  arsenic  and  beryllium  concentrations  are  related  to  petroleum 
release  at  Area  2.  In  summary,  it  does  not  appear  that  unacceptable  risks  to 
public  health  exist  at  Area  2. 

Area  3  Subsurface  Soils.  Area  3  has  been  divided  in  3  subareas;  Area  3a,  the 
heating  oil  UST;  Area  3b,  waste  oil  UST;  and  Area  3c,  sand  and  gas  traps. 
Individual  sample  results  for  TerraProbe  samples  are  displayed  in  Table  6.8-5  and 
for  soil  borings  in  Table  6.8-6  and  6.8-7.  The  individual  results  are  summarized 
on  Table  6.8-11  where  they  are  compared  to  Region  m  and  MCP  Category  S-2 
guidelines.  The  PRE  for  each  area  is  discussed  below. 

Area  3a.  Area  3a  (heating  oil  UST)  is  represented  by  ten  TerraProbe  and  two 
soil  boring  samples.  BTEX  was  not  detected  in  these  samples.  TPHC  was 
detected  in  six  of  ten  samples.  The  concentration  of  TPHC  in  one  sample 
exceeded  the  MCP  S-2  soil  guideline.  Inorganics  detected  in  soil  boring  samples 
from  Area  3a  are  detailed  in  Table  6.8-10.  Of  the  inorganics  detected  above 
background  concentrations,  the  average  and  maximum  concentrations  of  beryllium 
(0.75  and  0.8  mg/kg)  exceeds  the  Region  HI  guidehne  of  0.67  mg/kg.  The 
maximum  concentration  of  beryllium  was  equal  to  the  MCP  S-2  soil  guideline  of 
0.8  ppm.  The  maximum  and  average  concentration  of  arsenic  (36.8  and 
42.0  mg/kg)  exceeded  the  Region  HI  guideline  of  1.6  mg/kg  and  the  MCP  S-2  soil 
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guideline  of  30  mg/kg.  However,  it  is  unlikely  that  arsenic  and  beryllimn 
concentrations  are  related  to  petroleum  releases  at  Area  3a. 

Area  3b.  Area  3b  (former  waste  oil  UST  excavation)  is  represented  by  24 
TerraProbe  and  two  soil  boring  samples.  Xylene  is  detected  in  one  TerraProbe 
sample  at  a  concentration  well  below  guidelines.  TPHC  is  detected  in  seven  of  26 
samples,  but  none  exceed  the  guideline  concentrations.  Inorganics  detected  in  soil 
boring  samples  from  Area  3b  are  detailed  in  Table  6.8-7.  Of  the  inorganics 
detected  above  background  concentrations,  the  average  and  maximum  arsenic 
concentrations  (32.5  and  33  mg/kg)  exceeded  the  Region  m  guideline  of 
1.6  mg/kg  and  the  MCP  S-2  soil  guideline  of  30  mg/kg.  However,  the 
concentrations  of  arsenic  detected  at  Area  3b  do  not  appear  related  to  petroleum 
releases  at  this  area  (see  Table  6.8-11). 

Area  3c.  Area  3c  (sand  and  gas  traps)  is  represented  by  seven  TerraProbe  and 
three  soil  boring  samples.  Xylenes  are  detected  at  concentrations  well  below 
guidelines.  TPHC  is  detected  in  six  of  ten  samples,  but  none  exceed  the  guideline 
concentrations.  Inorganics  detected  in  soil  boring  samples  from  Area  3c  are 
detailed  in  Table  6.8-7.  Of  the  inorganics  detected  above  background 
concentrations,  the  average  and  maximum  concentrations  of  arsenic  (31  an 
32  mg/kg)  exceed  the  Region  III  guideline  of  1.6  mg/kg  and  the  MCP  S-2  soil 
guideline  of  30  mg/kg.  However,  it  is  unlikely  that  these  concentrations  are 
related  to  the  activities  at  Area  3c  (see  Table  6.8-11). 

In  summary  for  Area  3,  potential  risk  to  human  health  from  contact  with 
subsurface  soil  is  possible  as  a  result  of  concentrations  of  TPHC  at  Area  3a. 

Area  4  Subsurface  Soil.  Five  TerraProbe  and  one  soil  boring  sample  represent 
Area  4.  Xylene  and  TPHC  were  detected  in  one  TerraProbe  sample  (TP-94)  at 
concentrations  well  below  their  respective  guidelines.  Inorganics  detected  in  soil 
boring  samples  from  Area  4  are  detailed  in  Table  6.8-7.  None  exceed  guideline 
concentrations.  In  summary,  it  appears  that  contact  with  subsurface  soil  at  Area  4 
does  not  pose  any  potential  human  health  risk  (see  Table  6.8-11). 

Table  6.8-12  presents  summary  data  based  on  five  unfiltered  groundwater  samples 
from  SA  43H  and  I  along  with  drinking  water  standards/guidelines  for 
comparison.  The  organics  detected  were  bis(2-ethylhexyl)phthalate,  chloroform, 
trichlorofluoromethane,  and  TPHC.  Bis(2-ethylhejQ^l)phthalate  was  detected  in 
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one  of  five  samples  at  6.7  /xg/L,  slightly  exceeding  its  federal  MCL  of  6  /xg/L. 
However,  bis(2-ethylhe)Q^l)phthalate  is  a  common  laboratory  contaminant  and  is 
not  believed  to  be  site-specific.  Chloroform  did  trichlorofluoromethane  did  not 
exceed  the  federal/Region  El  MCL.  The  single  detection  of  TPHC  did  not 
exceed  the  MCP  GW-1  standard. 

All  of  the  inorganics  detected  in  groundwater  exceeded  estabhshed  base-wide 
background  concentrations.  Average  concentrations  of  aluminum,  iron  and 
manganese  exceed  their  respective  secondary  MCLs,  which  are  based  on  aesthetic 
or  economic  considerations  rather  than  health.  The  maximum  concentration  of 
sodium  (28,600  /xg/L)  slightly  exceeds  the  Massachusetts  guideline  of  28,000  /«g/L. 
In  filtered  groundwater  samples,  fewer  inorganics  were  detected,  concentrations 
were  generally  lower  than  in  unfiltered  samples,  and  no  concentrations  exceeded 
guidelines. 

Based  on  this  screening,  it  does  not  appear  that  groundwater  poses  a  potential 
risk  to  human  health. 

Tables  6.8-13  and  6.8-14  present  summary  statistics  for  surface  water  and 
sediment  associated  with  SA  43H  and  I. 

The  organic  compounds  bis(2-ethylhexyl)phthalate  and  chloroform  were  detected 
in  surface  water.  These  are  common  laboratory  contaminants  and  are  not 
believed  to  be  site-related  contaminants.  In  any  case,  the  detected  concentrations 
of  these  two  compounds  do  not  exceed  their  respective  drinking  water  standard  or 
guideline. 

Concentrations  of  aluminum,  iron,  and  manganese  detected  in  surface  water 
exceed  their  respective  USEPA  secondary  MCLs.  (Secondary  MCLs  are  based  on 
aesthetic  or  economic  conditions  and  are  not  health-based.)  Sodium 
concentrations  exceed  the  Massachusetts  guideline.  The  maximum  concentration 
of  lead  exceeds  the  USEPA  action  level.  The  use  of  drinking  water  guidelines  for 
comparison  to  surface  water  concentrations  in  a  drainage  outfall  is  a  conservative 
approach  and  is  used  due  to  a  lack  of  available  health-based  guidelines  for 
exposure  to  surface  water.  The  magnitude  and  frequency  of  exposure  to  surface 
water  associated  with  SA  43H  and  I  would  be  expected  to  be  much  less  than  that 
upon  which  drinking  water  guidelines  are  based.  As  a  result,  it  is  not  likely  that 
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an  individual  would  encounter  inorganic  analyte  concentrations  that  would  pose  a 
threat  to  public  health. 

Acetone,  chloroform,  methylene  chloride,  and  trichlorofluoromethane  were 
detected  in  the  sediment  at  SA  43H  and  1.  The  detected  concentrations  did  not 
exceed  Region  HI  residential  soil  concentrations  or  MCP  S-1  soil  standards.  In 
any  case,  these  compounds  are  common  laboratory  contaminants  and  are  not 
believed  to  be  site-related  contaminants.  The  maximum  concentration  of  TPHC 
of  23,800  ^g/g  detected  at  XHD-93-01X  exceeds  the  MCP  S-1  TPH  standard  and 
the  calculated  concentration  for  gasoline.  Concentrations  in  the  other  two 
sediment  samples,  430  ^g/g  and  398  /ig/g  are  below  these  guidelines. 

Of  the  inorganic  analytes  detected  in  the  sediment,  arsenic,  beryllium,  lead  and 
manganese  exceed  Region  HI  residential  soil  concentrations  and  MCP  S-1  soil 
standards.  Antimony  and  chromium  are  detected  at  concentrations  in  excess  of 
the  MCP  S-1  soil  standard.  The  use  of  residential  soil  standards  is  a  conservative 
approach  taken  in  the  absence  of  health-based  guidehnes  specifically  for  sediment. 
Exposure  to  contaminants  in  this  sediment  would  be  much  less  than  that  in  a 
residential  setting.  The  residential  soil  concentrations  assume  exposure  occurs 
350  days  per  year  for  30  years.  The  concentrations  of  analytes  associated  with 
SA  43H  and  I  sediment  are  not  expected  to  present  a  risk  to  public  health  under 
present  or  foreseeable  future  uses  of  the  SA. 

6.8.8  Conclusions  and  Recommendations 

Based  on  the  results  of  the  SSI  data  and  the  findings  of  the  human  health  PRE,  a 
removal  action  is  recommended  at  sand  and  gas  traps  at  Areas  Ic  (including  the 
sand  and  gas  trap  outfall),  and  the  heating  oil  UST  in  Area  3a.  NFA  is 
recommended  for  historic  gas  station  H,  I,  Areas  la,  lb,  2,  3b,  3c,  and  4. 
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INORGANIC  ANALYTES  IN  SUBSURFACE  SOIL 
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SA  43  H&I  -  HISTORIC  GAS  STATIONS 


Shaded  values  exceed  background  limit. 


TABLE  6.8-8 

ANALYTES  IN  GROUNDWATER 


Shaded  values  exceed  background  limit. 


Shaded  values  exceed  background  limit. 


TABLE  6.8-9 

ANALYTES  IN  SURFACE  WATER 
SA  43  H&I  -  HISTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORTDEVENS,MA 


IaNALYTE  site  ID: 

XHD934)2X 

XHD-93413X  1 

loRGANICS  (ue/c)  1 

BIS  (2-ETHYLHEXYL)  PHTHALATE 

<  4.8 

4.7 

CHLOROFORM 

1 

<  O.t 

IlNORGANICS  (uc/e)  1 

ALUMINUM 

284 

1410 

ARSENIC 

6.5 

4.05 

BARIUM 

8.51 

16.9 

CALCIUM 

26200 

15200 

CHROMIUM 

<  6.02 

8.14 

COPPER 

26.5 

141 

IRON 

414 

2710 

LEAD 

11.3 

87 

MAGNESIUM 

2930 

1660 

MANGANESE 

17.2 

62.7 

POTASSIUM 

3300 

2410 

SODIUM 

99300 

5900 

VANADIUM 

17.2 

14.4 

ZINC 

<  21.1 

81.7 

Notes: 

<  =  Less  than  detection  limit 
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TABLE  6.8-10 
ANALYTES  IN  SEDIMENT 
SA43  H&I  -  HISTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


Ianalyte  site  id 

XHD-W-OIX 

xm-n-otK 

1  ORGANICS  luE/el  1 

ACETONE 

<  0.017 

<  0.017 

0.04 

CHLOROFORM 

0.002 

<  0.001 

<  0.001 

METHYLENE  CHLORIDE 

0.023 

<  0.012 

<  0.012 

TRICHLOROFLUOROMETHANE 

0.041 

<  0.006 

0.009 

1  INORGANICS  fne/el  1 

ALUMINUM 

2980 

8500 

5610 

ANTIMONY 

23.4 

<  1.09 

<  1.09 

ARSENIC 

71 

9.21 

6.29 

BARIUM 

13.1 

341 

26.1 

BERYIliUM 

<  0.5 

0.635 

<  0.5 

CADMIUM 

<  0.7 

27.7 

<  0.7 

CALCIUM 

967 

11500 

1650 

CHROMIUM 

48.7 

251 

39.2 

COBALT 

2.95 

24 

3.33 

COPPER 

28 

245 

65 

IRON 

7070 

31000 

11700 

LEAD 

1900 

38 

90 

MAGNESIUM 

1670 

4050 

2670 

MANGANESE 

86 

472 

137 

MERCURY 

0.679 

<  0.05 

<  0,05 

NICKEL 

11.7 

28.3 

15.6 

POTASSIUM 

637 

1590 

631 

SODIUM 

404 

1130 

482 

VANADIUM 

9,43 

28 

14.3 

ZINC 

62,7 

686 

84.6 

1  OTHER  (ujs/e) _ J 

TOTAL  ORGANIC  CARBON 

138000 

1410 

1950 

TOTAL  PETROLEUM  HYDROCARBONS 

23800 

430 

398 

Notes: 

<  =  Less  than  detection  limit. 
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SA  43H  &  I  -  HISTORIC  GAS  STATIONS 


TABLE  6.8-11 

HUMAN  HEALTH  PRELIMINARY  RISK  EVALUATION  OF  SUBSURFACE  SOIL 
SA  43H  &  I  -  HISTORIC  GAS  STATIONS 


43HHHSUB  PBgp2ot3  03-Oc»-«5 


a 

I 


8 


*S 

tn 

a 

& 


Shaded  compounds  exceed  standard  or  guideline. 


TABLE  6.8-12 

HUMAN  HEALTH  PRELIMINARY  RISK  EVALUATION  OF  GROUNDWATER 
SA  43H  &  I  -  HISTORIC  GAS  STATIONS 
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Shaded  compounds  exceed  standard  or  guideline. 


■ABB  bnvironmental  services,  inc. 


LEGEND 


^  • 

V*  TP^I 


y/>y  • 

TP-04  y/^ 

43H-92-01X  TP-d2 

•  X>>\\  - 

XV>  TP'07  /  ^ 

A  ^  <ff P-OS 


AREA  OF  GPR 
/  SURVEY 


FORMER 

GASOLINE 

PUMPHOUSE 


■: 


•  TERRAPROBE  LOCATION 
SOIL  BORING  LOCATION 


FORMER 

UST 

LOCATION 


SCALE  IN  FEET 


9304049D(h)  12  6 


FIGURE  6.8-2 
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FIGURE  6.8-3 
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FORT  DEVENS,  MA 

- ABB  Environmental  Services,  Inc. 
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FIGURE  6.8-4 
EXPLORATION  LOCATIONS  AREA  3 
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FORT  DEVENS,  MA 
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FIGURE  6.8-5 
TERRAPROBE  LOCATIONS  AREA  1 
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FIGURE  6.8-6 
TERRAPROBE  LOCATIONS  AREA  2 
SA  43H  AND  431  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- ABB  Environmental  Services,  Inc; 
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FIGURE  6.8-9 
FIELD  SCREENING  RESULTS 
SOIL;  DEPTH  AT  9  TO  25  FT 
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FIGURE  6.8-10 
FIELD  SCREENING  RESULTS 
SOIL  GAS;  DEPTH  AT  6  TO  8  FT 
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FIGURE  6.8-11 
in  ppb  field  screening  RESULTS 
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FIGURE  6.8-12 
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FIGURE  6.8-13 
FIELD  SCREENING  RESULTS 
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6.9  Study  Area  43  J 

6.9.1  Study  Area  Background  and  Conditions 

The  structure  of  the  historic  gas  station  at  SA  43J  consisted  of  a  pump  island  and 
a  small  gasoline  pumphouse.  This  gas  station  was  reported  to  be  a  Type  A 
station  which  had  one  5,000  gallon  (or  possibly  5,140  gallon)  UST  located 
between  the  gasoline  pumphouse  and  pump  island.  The  station  was  used  during 
World  War  n  as  a  vehicle  motor  pool  to  support  military  operations.  The  motor 
pool  operations  were  discontinued  during  the  late  1940s  or  early  1950s.  No 
records  were  available  on  the  decommissioning  of  this  motor  pool  or  the  removal 
of  the  associated  UST.  SA  43J  is  located  on  an  access  road  in  the  central  portion 
of  the  Main  Post,  that  connects  Patton  Road  and  Queenstown  Road.  The  area 
around  the  location  of  SA  43J,  is  presently  a  vehicle  storage  yard  and 
maintenance  facility  (Building  T-2446)  for  a  Special  Forces  Unit  of  the  U.S. 

Army.  The  yard  and  maintenance  facility  is  paved  and  surrounded  by  a 
chain-linked  fence  with  a  locked  gate  located  at  the  northern  side  of  the  yard 
(Figure  6.9-1). 

6.9.2  Site  Investigation  Program  Summary 

The  SI  at  SA  43J  were  performed  in  accordance  with  the  Final  SI  Historic  Gas 
Station  Task  Order  Work  Plan  (ABB-ES,  1992a)  and  in  conformance  to  the 
provisions  of  the  Project  Operations  Plan  (ABB-ES,  1992b).  A  field  investigation 
was  conducted  at  SA  43J  to  determine  if  any  abandoned  UST(s)  were  present  at 
the  site,  and  if  any  residual  contamination  was  present  in  the  subsurface  soil 
around  the  historic  gas  station.  The  program  consisted  of  a  surficial  geophysical 
survey,  subsurface  soil  sampling  using  ABB-ES’  TerraProbe  unit,  field  analysis  of 
the  subsurface  soil  samples,  and  one  soil  boring  from  which  subsurface  soil 
samples  were  collected  for  off-site  laboratory  analysis.  Table  6.9-1  summarizes 
the  activities  completed  during  the  SI. 

The  geophysical  survey  at  SA  43J  consisted  of  a  metal  detector  and  GPR  survey. 

Due  to  subsurface  obstructions,  only  nine  subsurface  soil  samples  were  collected 
from  eight  TerraProbe  points.  Five  soil  samples  were  collected  from  4  feet  to 
5  feet  bgs,  and  four  soil  samples  were  collected  from  9  feet  bgs  (Figure  6.9-2). 

All  of  the  soil  samples  were  analyzed  in  the  field  for  BTEX  and  TPHC. 
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One  soil  boring  (43J-92-01X)  was  drilled  to  collect  subsurface  soil  samples  for  off¬ 
site  laboratory  analysis.  Due  to  subsurface  obstructions,  only  one  soil  sample  was 
collected  from  5  feet  in  this  boring.  This  soil  samples  was  analyzed  for  VOCs, 
TPHC,  and  lead  (see  Figure  6.9-2). 

6.9.3  Supplemental  Site  Investigation  Program  Summary 

The  SSI  at  SA  43J  were  performed  in  accordance  with  the  Final  SSI  Task  Order 
Work  Plan  (ABB-ES,  1993a)  and  in  conformance  to  the  provisions  of  the  Project 
Operations  Plan  (ABB-ES,  1992b).  The  following  sections  describe  the  field 
activities  completed  at  this  historic  gas  station  during  the  SSL  Table  6.9-1 
summarizes  the  activities  completed  during  the  SSI. 

The  SSI  at  SA  43J  was  conducted  during  August,  1993.  The  investigation  focuses 
in  and  around  the  former  waste  oil  UST  located  south  of  Building  2446  (see 
Figure  6.9-2).  The  TerraProbe  points  were  advanced  northeast  of  the  TerraProbe 
points  completed  at  the  historic  gas  station  J  during  the  SI.  These  points  were 
located  in  and  around  the  excavation  of  the  former  waste  oil  UST  removed  in 
1992.  The  results  of  these  samples  were  used  to  further  define  the  horizontal 
distribution  of  contaminants  detected  during  the  SI.  Up  to  two  soil  samples  were 
collected  from  each  TerraProbe  point.  The  samples  were  analyzed  in  the  field  for 
BTEX  and  TPHC. 

Four  groundwater  monitoring  wells  were  installed  to  monitor  upgradient  and 
downgradient  groundwater  quality  (see  Figure  6.9-1).  Soil  samples  were  collected 
fi'om  the  water  table  or  the  bedrock  surface  from  three  of  the  four  monitoring 
well  borings.  No  soil  sample  was  collected  firom  XJM-93-04X  due  to  the  fact  that 
bedrock  was  encountered  only  0.7  feet  bgs.  The  soil  samples  were  submitted  for 
off-site  laboratory  analysis  consisting  of  PAL  VOCs,  SVOCs  inorganics,  TPHC, 
and  TOC.  The  soil  sample  fi*om  XJM-93-01X  was  collected  from  the  top  of 
bedrock,  while  the  soil  samples  from  XJM-93-02X  and  XJM-93-03X  were 
collected  from  the  water  table  in  the  overburden  soils.  The  screen  of  each 
monitoring  well  was  placed  so  that  it  intersected  the  water  table  to  monitor  for 
free  product  and  allow  for  seasonal  groundwater  fluctuations.  The  well  screen  in 
the  monitoring  wells  installed  at  XJM-93-01X  and  XJM-93-04X  was  installed  in 
the  bedrock.  The  well  screens  in  the  monitoring  wells  at  XJM-93-02X  and 
XJM-93-03X  were  installed  in  overburden  soils.  Each  of  the  existing  monitoring 
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wells  (2446-01  through  2446-04)  were  installed  in  the  bedrock.  Table  6.9-2 
summarizes  the  monitoring  well  construction  at  SA  43J. 

Two  rounds  (Round  Three  and  Four)  of  groundwater  were  collected  from  two  of 
the  ATEC  monitoring  well  and  the  SSI  monitoring  wells.  Round  Three 
groundwater  samples  were  collected  in  October  1993  and  Round  Four  was 
collected  in  January  1994.  Groundwater  samples  were  not  collected  from  the 
existing  upgradient  monitoring  well  2446-01  due  the  fact  that  its  flush-mounted 
well  protector  had  been  damaged  and  the  integrity  of  the  well  had  been 
compromised.  These  samples  were  submitted  for  off-site  laboratory  analysis 
consisting  of  PAL  VOCs,  SVOCs,  inorganics  (both  filtered  zmd  unfiltered),  TPHC, 
and  TSS. 

After  the  newly  installed  monitoring  wells  were  developed  and  sampled,  hydraulic 
conductivity  tests  were  preformed.  Hydraulic  conductivity  tests  were  not 
performed  at  XJM-93-02X  because  only  2  feet  of  water  was  present  in  the 
monitoring  well  at  the  time  of  the  testing.  The  tests  consisted  of  a  rising  and 
falling  head  test. 

6.9.4  Field  Investigation  Results  and  Observations 

The  results  of  the  geophysical  survey  at  SA  43J  indicated  that  one  abandoned 
UST  was  present  at  the  site.  The  results  of  the  geophysical  surveys  is  presented 
in  Appendix  L. 

The  UST  discovered  at  SA  43J  was  added  to  the  installation’s  UST  removal 
program  and  on  August  26,  1992  ATEC  removed  a  5,000  gallon  UST.  At  the 
time  of  the  removal,  tank  content  consisted  of  gasoline.  Visually  contaminated 
soil  and  strong  fuel  odor  were  present  in  the  excavation  (ATEC,  1992h).  ATEC 
performed  headspace  screening  for  total  VOCs  and  NDIR  for  TPHC,  on  eight 
soil  samples  collected  from  the  sides  and  bottom  of  the  UST  excavation 
(Figure  6.9-3).  VOC  concentrations  ranged  from  100  to  400  ppm  in  the  sample 
headspace,  and  TPHC  concentrations  ranged  from  43.9  to  3,534.8  ppm  (ATEC, 
1992h)  (Table  6.9-3). 

Based  on  the  results  of  the  field  screening,  additional  soil  was  removed  from  this 
excavation.  Groundwater  was  encountered  in  the  southeastern  corner  of  the 
excavation  and  bedrock  was  reached  at  approximately  7  feet.  Based  on  the 
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observations  made  in  the  UST  excavation,  it  appeared  that  the  water  table  was 
below  the  bedrock  surface.  The  lateral  distribution  of  the  contamination  was  not 
determined  during  this  cleanup  process  due  to  physical  restriction  (e.g.,  driveways, 
buildings,  stoclqriled  soil).  ATEC  collected  five  soil  and  one  water  sample  from 
the  UST  excavation,  after  the  additional  soil  was  removed,  for  off-site  laboratory 
analysis.  These  samples  were  analyzed  by  a  non-approved  USAEC  laboratory  for 
VOCs  and  TPHC.  VOC  concentrations  ranged  from  0.13  ppm  to  2.2  ppm  (total 
VOCs).  TPHC  concentrations  detected  in  these  samples  ranged  from  38  ppm  to 
2,170  ppm  (see  Table  6.9-3).  Because  of  these  results,  the  installation’s  decided 
to  stop  the  cleanup  process,  line  the  excavation  with  polyethylene  sheeting,  and 
backfill  the  excavation.  An  inspection  of  the  UST  was  completed  by  the 
installation’s  on-site  representative  and  a  representative  of  the  MADEP.  This 
inspection  did  not  find  any  obvious  holes  or  breaks  in  the  walls  of  the  UST.  An 
Underwriters  Laboratory  (UL)  tag  found  on  the  UST  appeared  to  indicate  that 
this  UST  was  of  a  younger  age  than  the  reported  age  of  the  historic  gas  station  at 
SA  43J.  The  conclusion  reached  by  Fort  Devens  and  MADEP  personnel  was  that 
the  original  UST  had  been  replaced  by  the  UST  that  was  removed  during  this 
removal  program,  and  that  the  contamination  detected,  in  the  excavation, 
appeared  to  be  caused  by  the  original  UST,  not  the  UST  found  at  SA  43J. 

Before  the  5,000  gallon  historic  gas  station  UST  was  removed,  ATEC  (1992i)  had 
excavated  a  1,000  gallon  waste  oil  UST  approximately  50  feet  east  of  the 
abandoned  UST  at  SA  43J  (see  Figure  6.9-3).  This  UST  was  used  by  the  existing 
Special  Forces  unit  for  the  storage  of  waste  oil  generated  from  the  maintenance 
operation  at  this  vehicle  maintenance  facility.  Not  all  of  the  contaminated  soil 
was  removed;  confirmatory  samples  from  the  excavation  had  TPHC  levels  of  74 
and  918  ppm.  It  is  likely  that  some  of  the  contamination  from  the  two  UST 
excavations  may  have  mixed  together  and  contaminated  the  soil  around  both  of 
the  former  USTs.  ATEC  installed  four  monitoring  wells  (2446-01  through 
2446-04)  around  the  area  of  the  former  1,000  gallon  waste  oil  UST  (see 
Figure  6.9-1).  These  monitoring  wells  were  designed  to  determine  the 
groundwater  quality  in  this  area. 

One  round  of  groundwater  sampling  was  conducted  by  ATEC  in  November  1992. 
The  samples  were  analyzed  by  a  non-approved  USAEC  laboratory  for  TPHC, 
only.  USEPA  Method  418.1  was  used  to  analyze  the  sample. 
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The  soil  encountered  during  the  SI  and  SSI  at  SA  43J  consisted  of  a  poorly 
graded  silty  sand  (which  appeared  to  be  fill  material)  underlain  by  a  ^e  sandy 
silt  with  fine  gravel  (glacial  till).  Bedrock  was  encountered  at  SA  43 J  at  a  depth 
of  0.7  and  13.5  feet  bgs.  The  bedrock  at  this  site  was  classified  as  meta  siltstone 
or  phyllite  (Table  6.9-4). 

The  calculated  hydraulic  conductivities  in  the  bedrock  monitoring  wells  ranged 
from  5.8E-“  cm/sec.  at  XJM-93-01X  to  8.5E-“  cm/sec.  at  XJM-93-04X.  The 
hydraulic  conductivity  of  the  overburden  soils  at  JQM-93-03X  was  2.2E  “  cm/sec. 
Tbe  hydraulic  conductivity  for  each  monitoring  well  is  presented  in  Table  6.9-5. 

The  SSI  and  ATEC  monitoring  wells  have  been  included  in  several 
installation-wide  synoptic  water-level  rounds  completed  at  Fort  Devens.  The 
water-levels  from  the  November  8,  1993  round  was  chosen  to  represent  the  water 
table  conditions  at  the  site  after  the  SSI.  The  inferred  groundwater  flow  based  on 
these  elevations  appears  to  be  moving  to  the  east-northeast  (Figure  6.9-4).  All 
SSI  explorations  were  surveyed. 

6.9.5  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

6.9.5.1  Soil.  Because  contaminated  soil  was  encountered  in  the  historic  gas 
station  UST  excavation,  ABB-ES  advanced  10  TerraProbe  points  at  SA  43J  during 
the  SI  (see  Figure  6.9-2).  BTEX  and  TPHC  were  detected  in  six  of  the  nine  soil 
samples  collected.  Total  BTEX  concentrations  ranged  from  3,600  ppb  in  the 
9  foot  sample  collected  from  TP-01  to  81,000  ppb  in  the  9  foot  sample  collected 
from  TP-03.  TPHC  concentrations  ranged  from  130  ppm  in  the  4  foot  sample 
collected  from  TP-05  to  940  ppm  in  the  9  foot  sample  collected  from  TP-03.  All 
of  the  TerraProbe  points  encountered  refusal  prior  to  reaching  the  water  table 
(Table  6.9-6;  Figures  6.9-5  and  6.9-6). 

A  total  of  15  TerraProbe  points  were  completed  and  soil  samples  were  collected 
from  9  to  10  feet  bgs  (the  top  of  the  bedrock),  and  analyzed  for  BTEX  and 
TPHC.  The  TerraProbe  points  were  concentrated  in  and  around  the  former 
waste  oil  UST  grave  in  front  of  Building  2446.  The  results  of  the  field  analyses 
indicate  the  presence  of  concentrations  of  TEX  in  and  around  the  former  waste 
oil  UST  excavation.  The  total  TEX  concentrations  range  from  below  the 
detection  limit  (at  apparent  upgradient  locations)  to  12,100  ppb  at  the  northeast 
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(TP-25)  side  of  the  excavation.  TPHC  was  detected  less  frequently  then  TEX  and 
ranged  from  below  the  detection  limit  to  3,100  ppm.  The  distribution  of  the 
contamination  has  been  roughly  defined  on  the  northwest  and  west  sides  of  the 
excavation,  however  the  northeast,  east  and  southern  sides  have  not  been  fully 
defined  (see  Table  6.9-6;  Figure  6.9-7). 

Based  on  the  field  analysis  results  and  the  observation  fi'om  the  UST  excavation, 
one  soil  boring  (43J-92-01X)  was  drilled  to  the  top  of  bedrock  to  confirm  the  field 
analytical  results.  One  subsurface  soil  sample  was  collected  at  the  bedrock 
surface  at  6.2  feet  bgs.  Xylenes  (0.02  ^g/g)  and  TPHC  (1770  /xg/g)  were  detected 
in  this  soil  sample  (Table  6.9-7;  Figure  6.9-8). 

Subsurface  soil  samples  were  collected  fi’om  three  of  the  four  SSI  monitoring  well 
borings  (XJM-93-01X  through  XJM-93-03X)  completed  at  SA  43 J.  A  subsurface 
soil  sample  was  not  collected  from  XJM-93-04X  due  to  the  very  shallow  depth  to 
bedrock  (0.7  feet  bgs).  The  only  organic  compounds  detected  in  the  SSI 
subsurface  soil  samples  were  common  laboratory  contaminants  (acetone, 
di-n-butylphthalate,  and  trichlorofluoromethane).  TPHC  was  detected  in  the 
5-foot  sample  collected  from  XJM-93-02X  at  220  #ig/g.  TPHC  was  not  detected 
in  the  other  samples  collected  (see  Table  6.9-7;  Figure  6.9-8).  The  results  of  the 
off-site  laboratory  analyses  did  indicate  the  presence  of  several  inorganic  analytes 
above  their  Fort  Devens  background  concentrations.  A  majority  of  these  analytes 
were  detected  in  the  5-foot  sample  firom  XJM-93-02X  (see  Table  6.9-8; 

Figure  6.9-8). 

6.9.5.2  Groundwater.  The  results  indicated  in  ATEC’s  10-day  report  showed 
detectable  concentrations  of  TPHC  ranging  from  3  mg/L  in  MW-4  to  140  mg/L 
in  MW-3.  No  TPHC  was  detected  in  MW-1  (Figure  6.9-9).  Neither  the  final 
reports  nor  the  QA/QC  documentation  had  been  received  by  Fort  Devens  at  the 
time  of  this  report.  The  results  of  the  Round  Three  and  Four  groundwater 
sampling  indicated  that  several  VOCs  were  present  in  three  of  the  newly  installed 
monitoring  weUs  (XJM-93-02X  through  XJM-93-04X)  and  in  each  of  the  existing 
monitoring  wells.  Total  VOCs  ranged  from  8.9  at  XJM-93-02  to  18,200  /xg/L  at 
2446-02  in  the  Round  Three  samples.  Total  VOC  concentrations  for  the  Round 
Four  sampling  ranged  from  240  /xg/L  at  XJM-93-02X  to  21,  200  ^g/L  at  2446-02. 
Several  SVOCs  (2-methylnaphthalene,  naphthalene  and  phenanthrene)  and  TPHC 
were  also  detected  in  these  same  monitoring  wells  during  Rounds  Three  and 
Four. 
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Total  SVOCs  for  Round  Three  ranged  from  26.6  ^g/L  at  XJM-93-04  to 
502.2  /ig/L  at  2446-03,  while  total  SVOCs  for  Round  Four  ranged  from  23.6  /tg/L 
at  XJM-93-02X  to  358.2  fig/L  at  2446-02.  Round  Three  TPHC  concentrations 
ranged  from  <  180  ftg/L  to  34,500  /*g/L  at  2446-03,  and  Round  Four 
concentrations  ranged  from  <  190  /ig/L  to  9,000  /*g/L  at  2446-02  (Table  6.9-9; 
Figure  6.9-9). 

Several  inorganics  were  detected  above  their  Fort  Devens  background 
concentrations  in  the  unfiltered  and  filtered  samples  (see  Table  6.9-9; 

Figure  6.9-10). 

6.9.6  Source  Evaluation  and  Migration  Potential 

The  results  of  the  TerraProbe  survey  and  field  analytical  program  indicate  that 
VOCs  (toluene,  ethylbenzene,  and  xylenes)  and  TPHC  are  present  in  the  soil  at 
the  top  of  bedrock  in  and  around  the  excavation  of  the  former  waste  oil  UST. 

The  distribution  of  the  contamination  is  consistent  with  the  UST  removal  report 
which  indicated  that  residual  soil  contamination  was  present  in  the  excavation  at 
the  time  that  the  excavation  was  backfilled.  The  contamination  appears  to  be  on 
the  southern,  western  and  eastern  sides  of  the  former  excavation.  The 
contaminants  appear  to  merge  with  contamination  detected  in  the  soil  around  the 
UST  located  at  historic  gas  station  J  (approximately  25  feet  northwest  of  the 
former  waste  oil  UST).  The  distribution  of  the  soil  contamination  has  not  been 
fully  defined. 

Soil  samples  were  collected  from  the  monitoring  well  borings  located  upgradient 
and  downgradient  of  both  of  the  former  USTs.  These  soil  samples  were  collected 
to  determine  if  contaminants  detected  at  SA  43J,  and  the  former  waste  oil  UST, 
had  migrated  with  the  groundwater  flow  and  contaminated  the  soil  away  from  the 
site.  The  only  VOCs  and  SVOCs  detected  were  laboratory  contaminants.  Several 
inorganic  analytes  were  detected  above  their  Fort  Devens  background 
concentration.  The  soil  samples  from  5  feet  and  10  feet  at  XJM-93-02X  had  the 
largest  number  of  inorganic  analytes  above  the  Fort  Devens  background  and  the 
highest  concentrations  of  those  analytes.  The  15-foot  soil  sample  from 
XJM-93-03X  also  had  similar  analytes  and  concentrations  as  those  detected  in  the 
10-foot  soil  sample  collected  from  XJM-93-02X.  It  appears  that  the  contaminants 
detected  at  the  SA  43J  have  not  impacted  downgradient  soil  quality. 
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VOCs  (benzene,  ethylbenzene,  toluene,  and  xylenes),  SVOCs  (2-niethylnaphtha- 
lene,  naphthalene,  and  phenanthrene),  and  TPHC  were  detected  in  groundwater 
samples  collected  from  the  downgradient  monitoring  wells  at  SA  43J.  It  appears 
that  fuel-related  contaminants  have  migrated  from  the  contaminated  soil  detected 
around  both  former  USTs  to  the  groundwater;  and  appear  to  be  adversely 
impacting  the  groundwater  quality  at  the  site  as  well  as  downgradient  of  the  site. 
The  distribution  of  the  groundwater  contamination  has  not  been  fully  delineated. 

6.9.7  Preliminary  Human  Health  Risk  Evaluation 

Nine  TerraProbe  soil  samples  and  one  confirmatory  soil  boring  were  collected 
and  analyzed  in  the  field  during  the  SI.  The  locations  and  results  for  these 
samples  are  discussed  in  Subsection  6.9.4. 1.  During  the  SSI,  sixteen  additional 
TerraProbe  samples  from  the  area  of  the  removed  waste  oil  UST  were  collected 
and  analyzed.  Table  6.9-10  combines  and  summarizes  the  additional  SSI  field 
analytical  data  with  the  SI  field  analytical  data  and  the  SI  confirmatory  boring 
off-site  laboratory  data.  The  analytical  results  for  all  field  and  off-site  analytical 
samples  form  both  the  Historic  gas  station  and  the  former  waste  oil  UST,  are 
compared  to  Region  IQ  commercial  and  MCP  Category  S-2  soil  guidelines. 
Concentrations  of  toluene,  ethylbenzene,  and  xylenes  detected  in  the  SSI  samples, 
collected  around  the  former  waste  oil  UST,  were  at  least  an  order  of  magnitude 
greater  than  concentrations  detected  in  the  SI  samples  collected  at  the  historic  gas 
station,  but  no  concentrations  exceeded  guidelines.  TPHC  was  detected  in  twelve 
of  25  samples,  but  only  the  maximum  detected  concentration  of  TPHC  exceeds 
the  MCP  Category  S-2  soil  guideline.  The  confirmatory  boring  drilled  during  the 
SI  was  analyzed  for  lead,  which  was  detected  at  a  concentration  of  10.9  ,  which  is 
below  the  Region  HI  and  MCP  Category  S-2  soil  guidelines.  In  summary, 
concentrations  of  TPHC  in  subsurface  soil  at  SA  43J  may  present  a  risk  to  human 
health. 

Table  6.9-11  presents  summary  statistics  for  groundwater  associated  with  SA  43J 
and  drinking  water  standards/guidelines  for  comparison.  Only  data  for  unfiltered 
samples  is  reported. 

Several  organic  compounds  were  detected  in  the  groundwater  associated  with 
SA  43J:  1,2-dichlorobenzene,  2-methylnaphthalene,  benzene,  chloroform, 
ethylbenzene,  naphthalene,  phenanthrene,  toluene,  xylenes,  and  TPHC. 

Chloroform  was  detected  in  two  of  18  samples.  Although  the  concentration  of 
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chloroform  exceeded  the  federal  MCL,  this  compound  is  a  common  laboratory 
contaminant  and  is  not  believed  to  be  site-related.  Xylene  and 
1,2-dichlorobenzene  were  detected  at  concentrations  that  did  not  exceed  a 
standard  or  guideline.  Benzene,  ethylbenzene,  and  toluene  were  detected  at 
concentrations  exceeding  their  respective  federal  MCLs.  Although  the  PAHs  do 
not  have  federal  or  state  standards  or  guidelines,  naphthalene  does  have  a 
Region  m  tap  water  concentration  of  1,500  /tg/L.  The  maximum  concentration  of 
naphthalene  does  not  exceed  this  health-protective  concentration.  Finally,  both 
the  average  and  maximum  concentrations  of  TPHC  exceed  the  MCP  GW-1 
standard  of  1,000  jug/L. 

The  maximum  concentrations  of  all  inorganic  analytes  detected  in  unfiltered 
groundwater  were  greater  than  established  base-wide  background  concentrations 
for  groundwater.  Six  analytes  were  detected  at  concentrations  above  their 
respective  drinking  water  standard/guideline.  The  average  concentrations  of 
aluminum,  iron,  and  manganese  each  exceeded  their  respective  USEPA  secondary 
MCL.  (Secondary  MCLs  are  set  for  aesthetic  or  economic  reasons,  not  health 
reasons.)  The  average  concentration  of  sodium  exceeds  its  Massachusetts 
guideline.  Four  of  the  18  detections  of  arsenic  exceed  its  federal  MCL,  although 
the  average  concentration  does  not.  Three  of  18  detections  of  lead  as  well  as  the 
average  concentration  is  above  the  USEPA  action  level.  In  the  filtered 
groundwater  samples,  three  detections  of  arsenic  exceed  its  federal  MCL.  None 
of  the  detected  concentrations  of  lead  in  filtered  groundwater  are  above  the 
USEPA  action  level. 

Based  on  this  screening-level  analysis,  the  use  of  this  groundwater  as  a  source  of 
drinking  water  would  pose  potential  human  health  risks. 

6.9.8  Conclusions  and  Recommendations 

An  RI/FS  is  recommended  SA  43J  to  further  assess  the  soil  and  groundwater 
contamination  detected  during  the  SI  and  SSI. 
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SUMMARY  OF  TECHNICAL  APPROACH 
SA  43J  -  HISTORIC  GAS  STATION  J 
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TABLE  6.9-3 

ATEC  FIELD  SCREENING/LABORATORY  RESULTS 
SA  43  J  -  HISTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


SAMPLE  NO. 

FIELD  SCREENING 

LABORATORY  1 

FID 

NDIR 

(ppm) 

(ppm) 

TPH 

(ppm) 

SS-1 

350 

759.9 

N/A 

N/A 

SS-2 

400 

315.6 

N/A 

N/A 

SS-3 

200 

43.9 

N/A 

N/A 

SS-4 

150 

189.5 

N/A 

N/A 

SS-5 

100 

3122 

N/A 

N/A 

SS-6 

100 

3534.8 

N/A 

N/A 

SS-7 

300 

469.2 

N/A 

N/A 

SS-8 

290 

659.8 

N/A 

N/A 

LRS-1 

6,0 

N/A 

N/A 

38 

LRS-2 

7.0 

N/A 

N/A 

ND 

LRS-3 

170.0 

N/A 

2.2* 

N/A 

LRS-4 

180.0 

N/A 

N/A 

2170 

LSS-1 

N/A 

N/A 

0.572 

1660 

LWS-1 

N/A 

N/A 

0.132 

114 

NOTES: 

*  =  total  VOCs  detected 

SS  =  ATEC  Field  Screening  Sample 

LRS  =  ATEC  Laboratory  Remedial  Soil  Sample 

LSS  =  ATEC  Laboratory  Soil  Sample 

LWS  =  ATEC  Laboratory  Water  Sample  (Water  Sample  from  the  Excavation) 
Stock  =  Soil  Stock  Pile  Sample 
ND  =  Non -detect 
N/A  =  Not  applicable 
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TABLE  6.9-5 

SUMMARY  OF  WATER  LEVELS  AND  HYDRAULIC  CONDUCTIVITIES 
SA  43 J  -  HISTORIC  GAS  STATION  J 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


WELL  ID 

ELEVATION^ 

DEPTH  TO 
WATER 
(FEETbes) 

ELEVAHONOF 

^■'WATER- 

TFEETNGVDT 

CONDUCTIVITY 

HVORSLEV* 

(ciriysec) 

XJM-93-01X 

371.20 

7.26 

363.94 

5.8E-06 

XJM~-93>-02X 

370.44 

11.76 

358.68 

NA 

XJM-93  -  03X 

367.88 

8.18 

359.70 

2.2E-05 

XJM-93-04X 

370.97 

7.49 

363.48 

8.5E-06 

Notes: 


bgs  =  below  ground  surface 

cm/sec  =  centimeters  per  second 

NGVD  -  National  Geodetic  Vertical  Datum 

1  =  elevation  of  top  of  pvc 

2  =  averaged  value  of  two  tests 
Groundwater  elevations  from  November  8, 1993. 
synoptic  water  level  round 
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FIGURE  6.9-7 
FIELD  ANALYTICAL  RESULTS 
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6.10  Study  Area  43K 

6.10.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43K  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  This  gas  station  was  a  Type  A  station  which 
had  one  5,000  gallon  (or  possibly  5,140  gallon)  UST  located  between  the  gasoline 
pumphouse  and  pump  island.  TTie  station  was  used  during  World  War  n  as  a 
vehicle  motor  pool  to  support  military  operations.  The  motor  pool  operations 
were  discontinued  during  the  late  1940s  or  early  1950s.  No  records  were  available 
on  the  decommissioning  of  this  motor  pool  or  the  removal  of  the  associated  UST. 
SA  43K  is  located  approximately  1,500  feet  west  of  SA  43J  on  an  access  road  off 
Patton  Road.  The  area  aroimd  the  reported  location  of  SA  43K  is  presently  a 
recreational  vehicle  storage  yard  and  maintenance  facility  for  Fort  Devens 
Directorate  of  Logistics.  The  pumphouse  associated  with  the  historic  gas  station 
(Building  T-2514)  appears  to  still  be  present  at  the  site.  The  yard  and 
maintenance  facility  is  paved  and  surrounded  by  a  chain-linked  fence  with  a 
locked  gate  located  on  the  northeast  side  of  the  yard  (Figure  6.10-1). 

6.10.2  Study  Area  Investigation  Program  Summary 

A  field  investigation  was  conducted  at  SA  43K  to  determine  if  any  abandoned 
UST(s)  were  present  at  the  site,  and  if  any  residual  contamination  was  present  in 
the  subsurface  soil.  The  program  consisted  of  a  surficial  geophysical  survey, 
subsurface  soil  sampling  using  ABB-ES’  TerraProbe  unit,  field  analysis  of  the 
subsurface  soil  samples,  and  one  soil  boring  to  collect  subsurface  soil  samples  for 
laboratory  analysis. 

The  geophysical  survey  at  SA  43K  consisted  of  a  metal  detector  and  GPR  survey 
(Figure  6.10-2). 

Ten  TerraProbe  points  were  advanced  to  the  water  table  and  a  single  subsurface 
soil  sample  was  collected  from  each  point.  All  of  the  subsurface  soil  samples 
collected  with  the  TerraProbe  unit  were  analyzed  in  the  field  for  BTEX 
compounds  and  TPHC  (see  Figure  6.10-2). 

One  soil  boring  (43K-92-01X)  was  drilled  to  the  water  table  and  a  single  soil 
sample  was  collected  to  confirm  the  field  screening  results.  This  soil  sample  was 
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collected  from  the  water  table  (5  feet)  and  was  analyzed  in  the  laboratory  for 
VOCs,  TPHC,  and  lead  (see  Figure  6.10-2). 

6.10.3  Field  Investigation  Results  and  Observations 

The  soil  below  SA  43K  consists  of  a  sandy  silt  with  gravel.  Groundwater  was 
encountered  at  5  feet  bgs.  Bedrock  was  not  encountered  in  this  boring. 

The  results  of  the  geophysical  survey  at  SA  43K  indicated  that  one  abandoned 
UST  was  present  at  the  site  (see  Figure  6.10-2).  The  results  of  the  geophysical 
surveys  are  presented  in  Appendix  L. 

The  abandoned  UST  was  added  to  the  installation’s  UST  removal  program  and 
on  September  3,  1992  ATEC  removed  a  5,000  gallon  UST  from  SA  43K.  At  the 
time  of  the  removal,  the  tank  was  full  of  gasoline  and  water  (ATEC,  1992j).  The 
UST  was  half  submerged  in  the  groundwater,  which  was  observed  at 
approximately  5  feet  in  the  excavation.  Visually  contaminated  soil  and 
groundwater  were  observed  at  and  above  the  water  in  the  excavation.  ATEC 
performed  field  screening  on  eight  soil  samples  (SS-1  through  SS-8)  collected 
from  the  excavation  at  5  to  6  feet  bgs  (Figure  6.10-3).  VOC  concentrations 
(measured  by  PID  in  soil  headspace)  ranged  from  0.5  to  190  ppm,  and  TPHC 
levels,  measured  on  a  NDIR,  were  from  22.1  to  88.7  ppm  (ATEC,  1992j).  Based 
on  these  results,  ATEC  removed  more  soil  from  the  excavation  and  collected  four 
additional  soil  samples  (LRS-1  through  LRS-4).  VOCs  ranged  from  1  to  4  ppm  in 
the  soil  headspace  and  TPHC  concentrations  (measured  in  the  laboratory)  ranged 
from  15  ppm  to  58  ppm.  The  58  ppm  of  TPHC  was  found  in  the  southeast  comer 
of  the  excavation.  No  VOCs  were  detected  in  the  one  soil  sample  (LRS-3) 
analyzed  in  the  laboratory  for  VOCs.  One  groundwater  sample  (LWS-1)  was 
collected  from  the  excavation  and  analyzed  in  the  laboratory  for  TPHC  only  (see 
Figure  6.10-3).  A  concentration  of  22  mg/L  of  TPHC  was  detected  in  LWS-1 
(Table  6.10-1).  Due  to  these  results,  ATEC  lined  the  southeast  comer  of  the 
excavation  with  polyethylene  sheeting  and  backfilled  the  entire  excavation  with 
clean  fill.  Based  on  the  results  of  the  ATEC  field  screening,  this  UST  removal 
was  classified  as  a  successful  UST  removal  and  no  further  soil  removal  or 
remediation  was  conducted. 

To  determine  whether  contamination  had  migrated  laterally  along  the  water  table, 
soil  samples  were  collected  at  ten  TerraProbe  points  around  the  excavation  at 
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SA  43K  (see  Figure  6.10-2).  The  results  of  the  field  analyses  indicated  that  no 
BTEX  or  TPHC  was  present  in  the  subsurface  soil  samples  around  the  excavation 
(Table  6.10-2;  Figure  6.10-4). 

One  soil  boring  (43K-92-01X)  was  drilled  to  the  water  table  to  confirm  the  field 
screening  results.  No  VOCs  or  TPHC  were  detected  in  the  sample  collected  from 
the  water  table,  and  lead  was  present  below  estabhshed  Fort  Devens  background 
concentrations  (Table  6.10-3;  Figure  6.10-5). 

6.10.4  Preliminary  Human  Health  Risk  Evaluation 

A  5,000-gallon  UST  was  discovered  by  ABB-ES  and  removed  by  ATEC  during  the 
SI  field  program.  It  should  be  noted  that  groundwater  was  encountered  at  6  feet 
bgs.  Prior  to  backfilling,  ATEC  collected  8  soil  samples  from  the  excavation  walls 
which  were  screened  for  TPHC  by  the  NDIR  method.  TPHC  levels  ranged  from 
22  ppm  to  a  maximum  value  of  89  ppm  in  the  tank  wall  samples.  Laboratory 
results  of  confirmatory  soil  samples  showed  concentrations  of  TPHC  ranging  from 
15  ppm  to  58  ppm.  The  excavation  was  backfilled  by  ATEC  and  ABB-ES 
conducted  follow-up  SI  activity. 

Field  analysis  of  11  TerraProbe  soil  samples  immediately  below  the  water  table 
revealed  no  measurable  concentrations  of  BTEX  to  a  depth  of  9-feet.  TPHC  was 
not  detected  above  the  method  detection  limit  in  any  of  8  samples  analyzed.  A 
soil  sample  from  a  confirmatory  boring  43K-92-01X  showed  no  evidence  of 
residual  TPHC  contamination  at  5  feet  bgs. 

These  results  indicate  that  little  residual  contamination  exists  at  SA  43K  in  the 
saturated  zone  from  petroleum  products.  Comparing  all  the  results  against 
available  risk-based  commercial/industrial  concentration  values  indicates  that 
there  should  be  no  significant  risk  to  public  health  from  soil  contamination  at 
SA43K. 

6.10.5  Conclusions  and  Recommendations 

Based  on  the  results  of  the  field  and  laboratory  analysis  conducted  by  ATEC  and 
ABB-ES,  it  appears  that  the  contamination  detected  during  the  UST  removal  at 
SA  43K  was  removed  by  ATEC  during  the  remediation  phase  of  the  UST 
removal.  No  further  action  is  recommended  for  this  historic  gas  station. 
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TABLE  6.10-1 

ATEC/ABB-ES  FIELD  SCREENING  RESULTS 
SA  43K  -  HISTORIC  GAS  STATIONS 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


SAMPLE  NO. 

FIELD  SCREENING 

LABORATORY  I 

pro 

(ppm) 

NDIR 

(ppm) 

VOC 
(ppm)^  - 

TPHC 
(ppm) _ 

SS-1 

5.0 

88.7 

N/A 

N/A 

SS-2 

30.0 

36.2 

N/A 

N/A 

SS-3 

0.5 

44.7 

N/A 

N/A 

SS-4 

5.0 

22.1 

N/A 

N/A 

SS-5 

50.0 

26.9 

N/A 

N/A 

SS-6 

190.0 

32.5 

N/A 

N/A 

SS-7 

60.0 

43.4 

N/A 

N/A 

SS-8 

50.0 

22,2 

N/A 

N/A 

LRS-1 

1.0 

N/A 

N/A 

ND 

LRS-2 

1.3 

N/A 

N/A 

58 

LRS-3 

4.0 

N/A 

ND 

15 

LRS-4 

1.1 

N/A 

N/A 

18 

LWS-1 

N/A 

N/A 

N/A 

22 

NOTES: 

SS  =  ATEC  FIELD  SCREENING  SOIL  SAMPLE 

LRS  =  POST-REMEDIATION  LABORATORY  SOIL  SAMPLE 

LWS  =  ATEC  LABORATORY  WATER  SAMPLE  (FROM  THE  EXCAVATION) 

ppm  =  PARTS  PER  MILUON 

ND  =  Non— detect 

N/A  =  Not  applicable 
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6.11  Study  Area  43L 

6.11.1  Study  Area  Background  and  Conditions 

SA  43L  was  located  on  the  comer  of  Lake  George  Street  and  Hattonsville  Road 
adjacent  to  Building  T-2601,  in  the  southwestern  portion  of  the  Main  Post 
(Figure  6.11-1). 

The  stmctures  of  the  historic  gas  station  at  SA  43L  consisted  of  a  pump  island 
and  a  small  gasohne  pumphouse.  The  station  was  a  Type  B  stations  which  had 
two  USTs  (5,000  gallon  or  5,140  gallon),  located  on  each  side  of  the  pump  island 
and  oriented  parallel  to  it.  The  station  was  used  during  World  War  n  as  a 
vehicle  motor  pool  to  support  military  operations.  The  motor  pool  operations 
were  discontinued  during  the  late  1940s  or  early  1950s.  No  records  were  available 
on  the  decommissioning  of  this  motor  pool,  however,  it  did  appear  that  the  USTs 
were  not  removed.  The  area  around  the  former  location  of  SA  43L  is  presently 
used  as  a  storage  yard  for  military  vehicles  and  Building  T-2601  appears  to  be  a 
maintenance  facility  for  the  vehicles  stored  in  the  yard.  The  pumphouse 
associated  with  the  historic  gas  station  (Building  P-179)  is  still  present  at  the  site. 
The  yard  and  maintenance  facility  is  paved  and  surrounded  by  a  chain-linked 
fence  with  a  locked  gate  located  on  the  northern  side  of  the  yard  (see 
Figure  6.11-1). 

Kurz  Associates  (Kurz)  conducted  an  investigation  of  the  subsurface  soil  at 
SA  43L  as  part  of  a  UST  removal  program  at  Fort  Devens  in  November  and 
December  1989  (Kurz  Associates,  1991).  Kurz  found  that  both  of  the  USTs  were 
present  at  the  site  during  the  1989  field  program. 

The  two  historic  gas  station  USTs  were  removed.  These  USTs  (referred  to  as 
tanks  #5  and  #6  [Kurz  Associates,  1991])  were  inspected  after  removal,  and 
observed  to  be  in  good  condition  with  no  evidence  of  holes  or  pitting.  The 
headspace  of  nine  soil  samples,  from  each  excavation,  were  screened  for  total 
VOC  with  a  PID.  Total  VOCs  ranged  from  0.4  ppm  to  6.8  ppm.  Four  composite 
soil  samples  from  the  excavations  were  analyzed  for  TPHC,  and  concentrations 
ranged  from  57  to  108  ppm. 

The  USTs  at  SA  43L  were  originally  used  for  gasoline  storage.  During 
excavation,  tanks  #5  contained  a  mixture  of  water  and  what  appeared  to  be  fuel 
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oil,  and  tanks  #6  contained  a  mixture  of  what  appeared  to  be  water  and  mogas 
(gasoline)  (Kurz  Associates,  1991). 

After  assessing  the  distribution  and  migration  potential  of  the  contaminants  at  this 
site,  it  was  concluded  by  Fort  Devens  personnel  that  groundwater  was  not  being 
impacted  and  that  site  conditions,  at  the  time,  posed  no  significant  risk  to 
potential  receptors. 

Based  on  this  assessment,  the  excavations  were  backfilled  and  no  additional 
investigation  was  conducted. 

6.112  Study  Area  Investigation  Program  Summaiy 

Based  on  the  recommendations  from  the  Kurz  report,  ABB-ES  did  not  conduct  a 
site  investigation  at  SA  43L  during  the  1992  SI  field  program. 

6.11.3  Conclusions  and  Recommendations 

ABB-ES  used  the  results  of  previous  field  investigations  at  SA  43L  to  determine  if 
the  former  historic  gas  station  activities  had  adversely  impacted  the  soil  or 
groundwater  quality  in  the  area  around  the  study  area.  Based  on  the  results  of 
the  work  by  Kurz  Associates,  it  does  not  appear  that  the  past  activities  at  SA  43L 
have  impacted  the  soil  quality  in  the  vicinity  of  the  former  UST  location. 
Therefore,  no  further  action  is  recommended  at  this  historic  gas  station. 
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6.12  STUDY  Akea  43M 

6.12.1  Study  Area  Background  and  Conditions 

SA  43M  is  located  on  the  west  side  of  Lake  George  Street  adjacent  to 
Building  2613  (Figure  6.12-1). 

The  structures  of  the  historic  gas  station  at  SA  43M  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  The  station  was  a  Type  B  station  which  had  two 
USTs  (5,000  gallon  or  5,140  gallon),  located  on  each  side  of  the  pump  island  and 
oriented  parallel  to  it.  The  station  was  used  during  World  War  n  as  a  vehicle 
motor  pool  to  support  military  operations.  The  motor  pool  operations  were 
discontinued  during  the  late  1940s  or  early  1950s.  No  records  were  available  on 
the  decommissioning  of  this  motor  pool,  however,  it  did  appear  that  the  USTs 
were  not  removed.  The  area  around  the  reported  location  of  SA  43M  is  presently 
used  as  a  storage  yard  for  installation  contractors.  The  pumphouse  associated 
with  the  historic  gas  station  (Building  P-180)  is  still  present  at  the  site.  The  yard 
is  paved  and  surrounded  by  a  chain-linked  fence  with  a  locked  gate  located  on  the 
eastern  side  of  the  yard  (see  Figure  6.12-1). 

Kurz  conducted  an  investigation  of  the  subsurface  soil  at  SA  43M,  as  part  of  a 
UST  removal  program  at  Fort  Devens  in  November  and  December  1989  (Kurz 
Associates,  1991).  Kurz  found  that  both  of  the  USTs  were  present  at  the  site 
during  the  1989  field  program. 

The  two  USTs  were  removed.  These  USTs  (referred  to  as  tanks  #7  and  #8 
[Kurz  Associates,  1991])  were  inspected  after  removal,  and  were  observed  to  be  in 
good  condition  with  no  evidence  of  holes  or  pitting.  The  headspace  of  nine  soil 
samples  from  each  excavation  were  screened  for  total  VOCs  with  a  PID,  and  the 
total  VOC  concentrations  ranged  from  1.0  to  7.4  ppm.  Four  composite  soil 
samples  were  collected  from  the  excavations  for  TPHC  analysis.  The 
concentrations  ranged  from  73  ppm  to  101  ppm. 

The  USTs  at  SA  43M  were  originally  used  for  gasoline  storage.  During 
excavation,  tank  #8  contained  a  mixture  of  water  and  what  appeared  to  be  fuel 
oil,  and  tank  #7  contained  a  mixture  of  what  appeared  to  be  water  and  mogas 
(gasoline)  (Kurz  Associates,  1991). 
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After  assessing  the  distribution  and  migration  potential  of  the  contaminants  at 
both  stations,  it  was  concluded  by  Fort  Devens  personnel  that  groundwater  was 
not  being  impacted  by  the  concentration  detected  and  that  current  site  conditions 
pose  no  significant  risk  to  potential  receptors. 

Based  on  this  assessment,  the  excavations  were  backfilled  and  no  additional 
investigation  was  conducted. 

6.12.2  Study  Area  Investigation  Program  Snmmaiy 

Based  on  the  recommendations  from  the  Kurz  report,  ABB-ES  did  not  conduct  a 
site  investigation  at  SA  43M  during  the  1992  SI  field  program. 

6.12.3  Conclusions  and  Recommendations 

ABB-ES  used  the  results  of  previous  field  investigations  at  SA  43M  to  determine 
if  the  former  historic  gas  station  activities  had  adversely  impacted  the  soil  or 
groundwater  quality  in  the  area  around  the  study  area.  Based  on  the  results  of 
the  work  by  Kurz  Associates,  it  does  not  appear  that  the  past  activities  at  SA  43M 
have  impacted  the  soil  quality  in  the  vicinity  of  the  former  UST  location. 
Therefore,  no  further  action  is  recommended  at  this  historic  gas  station. 
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6.13  Study  Area  43N 

6.13.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43N  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  The  gas  station  was  a  Type  A  station  which  had 
one  5,000  gallon  (or  possibly  5,140  gallon)  UST  located  between  the  gasoline 
pumphouse  and  pump  island.  The  station  was  used  during  World  War  11  as  a 
vehicle  motor  pool  to  support  military  operations.  The  motor  pool  operations 
were  discontinued  during  the  late  1940s  or  early  1950s.  No  records  were  available 
on  the  decommissioning  of  this  motor  pool  or  the  removal  of  the  associated  UST. 
This  historic  gas  station  was  reportedly  located  on  the  eastern  side  of  SA  45  which 
is  located  on  Lake  George  Street  on  the  western  side  of  the  Main  Post 
(Figure  6.13-1).  The  wash  rack  associated  with  SA  45  was  built  approximately  30 
years  after  this  historic  gas  station  was  decommissioned.  The  two  sites  appear 
unrelated. 

6.13.2  Site  Investigation  Program  Summaiy 

The  SI  at  SA  43N  was  performed  in  accordance  with  the  Final  SI  Historic  Gas 
Station  Task  Order  Work  Plan  (ABB-ES,  1992a)  and  in  conformance  to  the 
provisions  of  the  Project  Operations  Plan  (ABB-ES,  1992b).  A  field  investigation 
was  conducted  at  SA  43N  to  determine  if  any  abandoned  UST(s)  were  present  at 
the  site,  and  if  residual  contamination  was  present  in  the  subsurface  soil.  The 
program  consisted  of  a  surficial  geophysical  survey,  subsurface  soil  sampling  using 
ABB-ES’  TerraProbe  unit,  field  analysis  of  the  subsurface  soil  samples,  and  one 
soil  boring  to  collect  subsurface  soil  samples  for  off-site  laboratory  analysis. 

Table  6.13-1  summarizes  the  activities  completed  during  the  SI. 

A  geophysical  investigation,  consisting  of  a  metal  detector  and  GPR  surveys,  was 
conducted  at  SA  43N  to  determine  the  presence  or  absence  of  an  abandoned  UST 
(Figure  6.13-2). 

A  total  of  10  TerraProbe  points  were  advanced  to  9  feet  to  12  feet  bgs  to 
determine  if  residual  soil  contamination  was  present  at  this  site  (see 
Figure  6.13-2).  The  subsurface  soil  samples  collected  from  these  TerraProbe 
points  were  analyzed  in  the  field  for  BTCX  and  TPHC. 
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One  soil  boring  (43N-92-01X)  was  drilled  to  the  water  table  to  collect  subsurface 
soil  samples  for  laboratory  analysis  (see  Figure  6.13-2).  One  soil  sample  was 
collected  from  the  water  table  and  submitted  for  off-site  laboratory  analysis  for 
PAL  VOCs,  TPHC,  and  lead. 

6.13.2  Supplemental  Site  Investigation  Program  Summary 

The  SSI  at  SA  43N  was  performed  in  accordance  with  the  Final  SSI  Task  Order 
Work  Plan  (ABB-ES,  1993a)  and  in  conformance  to  the  provisions  of  the  Project 
Operations  Plan  (ABB-ES,  1992b).  The  following  sections  describe  the  field 
activities  completed  at  this  historic  gas  station  during  the  SSI.  Table  6.13-1 
summarizes  the  activities  completed  during  the  SSI. 

The  SSI  at  SA  43N  focuses  on  determining  if  the  TPHC  contamination  detected 
during  the  SI  had  impacted  the  groundwater  quality  at  the  site. 

Four  groundwater  monitoring  wells  were  installed  to  monitor  upgradient  and 
downgradient  groundwater  quality  (Figure  6.9-3).  Soil  samples  were  collected 
from  the  top  of  bedrock  in  each  of  the  monitoring  well  borings  because  the  water 
table  was  encountered  in  the  bedrock  at  this  site.  The  soil  samples  were 
submitted  for  off-site  laboratory  analysis  consisting  of  PAL  VOCs,  SVOCs,  lead, 
TPHC,  and  TOC.  The  screen  of  each  monitoring  well  was  placed  so  that  it 
intercepted  the  water  table  to  monitor  for  free  product  and  allow  for  seasonal 
groimdwater  fluctuations.  The  water  table  was  encountered  approximately  2  feet 
below  the  top  of  bedrock  in  each  of  the  monitoring  well  borings.  The  well  screen 
in  each  of  the  monitoring  wells  was  placed  in  the  bedrock,  and  three  of  the  well 
screens  (XNM-93-02X  through  XNM-93-04X)  were  placed  across  the  bedrock/soil 
interface.  Table  6.9-2  summarizes  the  monitoring  well  construction  at  SA  43N 
and  monitoring  well  construction  details  are  presented  in  Appendix  C. 

Two  rounds  (Round  Three  and  Four)  of  groundwater  samples  were  collected 
during  the  SSI.  Round  Three  groundwater  samples  were  collected  in  October 
1993  and  Round  Four  was  collected  in  January  1994.  These  samples  were 
submitted  for  laboratory  analysis  consisting  of  PAL  VOCs,  SVOCs,  lead  (both 
filtered  and  unfiltered),  TPHC,  and  TSS. 


ABB  Environmental  Services,  Inc. 


W0099521.M80 


6-81 


7053-15 


SECTION  6 


After  the  newly  installed  monitormg  wells  were  developed  and  sampled,  hydraulic 
conductivity  tests  were  preformed.  The  tests  consisted  of  a  rising  and  falling  head 
test. 

6.13.3  Field  Investigation  Results  and  Observations 

The  geophysical  surveys  conducted  at  this  site  during  the  SI  determined  that  one 
abandoned  UST  was  present.  This  UST  was  added  to  the  installation’s  UST 
removal  program  and  on  June  23  and  24,  1992  one  5,000  gallon  UST  was 
removed  by  ATEC.  At  the  time  of  removal  the  tank  contained  fuel  and  sludge 
(ATEC,  1992k).  No  obviously  contaminated  soil  was  observed  after  the  UST  was 
removed,  and  no  groundwater  was  noted  in  the  excavation.  ATEC  performed 
field  screening  on  eight  soil  samples  (SS-1  through  SS-8)  collected  from  the 
excavation  at  4  to  6  feet  (Table  6.13-3;  Figure  6.13-4).  VOC  concentrations 
(measmed  by  PID  in  soil  headspace)  ranged  from  0.8  to  56  ppm,  and  TPHC 
concentrations  measured  in  the  field  on  an  NDIR  unit,  ranged  from  28.8  to 
99.9  ppm  (ATEC,  1992k).  TPHC  concentrations  in  two  confirmatory  soil  samples 
collected  by  ATEC  for  laboratory  analysis  (LSS-1  and  LSS-2)  were  11  ppm  and 
13  ppm,  respectively.  ABB-ES  collected  one  composite  soil  sample 
(XNE-92-01X)  from  the  bottom  of  the  excavation  and  submitted  it  for  laboratory 
analysis.  This  sample  was  analyzed  at  ABB-ES’  Wakefield,  Massachusetts 
laboratory  for  TPHC  using  USEPA  Method  418.1.  The  TPHC  concentration  was 
detected  at  136  ppm  in  this  soil  sample  (see  Table  6.13-3).  Based  on  the  results 
of  ATEC’s  sampling  and  screening,  ATEC  backfilled  the  excavation  (ATEC, 
1992k).  However,  the  results  of  the  sample  collected  by  ABB-ES  indicated  that 
TPHC  concentrations  were  above  100  ppm.  Because  of  this,  additional 
explorations  were  conducted  to  confirm  the  nature  and  distribution  of  the 
fuel-related  contamination  detected. 

The  soil  encountered  at  SA  43N  consisted  of  a  gravelly  sand/sandy  gravel  (fill) 
underlain  by  a  sandy  silt  with  fine  gravel  (glacial  till).  The  depth  to  bedrock  was 
approximately  11  to  13  feet  bgs.  The  bedrock  encountered  at  this  site  was 
classified  as  a  metasiltstone  or  phyllite  (Table  6.13-4).  Soil  boring  logs  for  SI  and 
SSI  borings  are  presented  in  Appendix  B. 

The  calculated  hydraulic  conductivities  in  the  bedrock  monitoring  wells  ranged 
from  LOE  ®"  cm/sec.  at  XNM-93-03X  to  3.3E-®’  at  XNM-93-04X.  The  results  of 
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the  hydraulic  conductivity  test  are  presented  in  Table  6.13-5.  Hydraulic 
conductivity  results  are  presented  in  Appendix  A. 

The  monitoring  wells  at  SA  43N  were  included  in  the  November  8,  1993  synoptic 
water-level  round  at  Fort  Devens.  The  results  of  that  round  are  presented  in 
Table  6.13-5.  The  inferred  groundwater  flow  appears  to  be  moving  to  the 
north-northwest  (Figure  6.13-5).  A  summation  of  the  synoptic  water  level  rounds 
for  SA  43N  are  presented  in  Appendix  I.  All  SSI  exploration  locations  were 
surveyed. 

6.13.4  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

6.13.4.1  Soil.  After  the  historic  gas  station  UST  excavation  was  backfilled, 
ABB-ES  advanced  10  TerraProbe  borings  at  SA  43N  (see  Figure  6.13-2),  and  ten 
soil  samples  were  collected  from  9  feet  to  12  feet  bgs  (below  the  bottom  of  the 
fill).  No  BTEX  compounds  were  detected  in  any  of  the  samples  collected,  but 
TPHC  was  detected  in  TP-01  at  210  ppm,  TP-02  at  380  ppm,  and  TP-03  at 
91  ppm  (Table  6.13-6;  Figure  6.13-6). 

Based  on  these  results,  soil  boring  43N-92-01X  was  drilled  to  the  water  table 
during  the  SI,  through  the  backfilled  UST  excavation  to  confirm  the  results  of  the 
field  analysis  and  collect  subsurface  soil  samples.  One  soil  sample  fi'om  12  feet  to 
14  feet  was  collected.  No  VOCs  were  detected,  but  TPHC  was  present  in  this 
sample  at  258  ppm.  Lead  was  detected  below  the  Fort  Devens  background 
concentration  in  each  sample  (Table  6.13-7;  Figure  6.13-7). 

One  subsurface  soil  sample  was  collected  during  the  SSI  for  off-site  laboratory 
analysis  from  the  top  of  bedrock  at  three  of  the  four  monitoring  well  boring 
locations  (XNM-93-01X,  XNM-93-03X  and  XNM-93-04X).  A  subsurface  soil  was 
not  collected  from  the  top  of  bedrock  at  XNM-93-02X  because  of  insufficient  soil 
sample  volumes  in  the  split-spoon  sampler  at  the  time  of  drilling.  The  soil 
samples  were  collected  from  the  top  of  bedrock  because  the  water  table  was 
encountered  below  the  bedrock  surface.  No  VOCs  were  detected  and  the  only 
SVOC  detected  was  di-n-butyl  phthalate  (a  common  laboratory  contaminant). 
Lead  concentrations  were  below  the  Fort  Devens  background  but  highest  in 
XNM-93-04X.  TPHC  was  detected  in  the  soil  sample  from  XNM-93-04X,  only,  at 
215  ^g/g  (see  Table  6.13-7;  Figure  6.13-7). 

ABB  Environmental  Services,  inc. 


W0099521.M80 


6-83 


7053-15 


SECTION  6 


6.13.4.2  Groundwater.  Round  Three  and  Four  groundwater  samples  were 
collected  from  the  four  monitoring  wells  (XNM-93-01X  through  XNM-93-04X) 
installed  during  the  SSI.  Toluene  was  detected  at  0.84  jwg/L  in  XNM-93-04X  in 
the  Round  Three  sample  but  not  in  the  Round  Four  sample.  Phenanthrene  was 
detected  at  0.59  ftg/L  in  the  Round  Three  sample  and  at  1.2  /xg/L  in  the  Round 
Four  sample  at  XNM-93-03X.  No  other  VOCs  or  SVOCs  were  detected  in  the 
samples  collected.  TPHC  was  not  detected  in  any  of  the  Round  Three  samples 
but  was  detected  in  the  Round  Four  sample  collected  from  XNM-93-04X  at  580 
/*g/L.  Lead  was  detected  above  the  Fort  Devens  background  concentration  in  the 
unfQtered  sample  collected  from  one  of  the  four  samples  collected  during  Round 
Three,  however,  lead  was  not  detected  above  the  detection  limit  in  any  of  the 
Round  Three  filtered  samples.  Lead  was  not  detected  above  the  Fort  Devens 
background  concentration  in  the  filtered  samples  collected  during  Round  Four. 
However,  lead  was  detected  above  the  Fort  Devens  background  concentration  in 
the  unfiltered  groundwater  sample  collected  from  XNM-93-01X  (Table  6.13-8; 
Figure  6.13-8). 

6.13.5  Source  Evaluation  and  Migration  Potential 

TPHC  was  detected  in  the  soil  samples  collected  from  the  top  of  bedrock  in 
several  field  analytical  samples  collected  during  the  SI  and  one  of  the  four 
monitoring  well  borings  (XNM-93-04X)  completed  during  the  SSI.  Toluene, 
phenanthrene,  and  TPHC  were  also  detected  in  groundwater  samples  collected 
during  the  SSI.  Based  on  the  results  of  the  SSI,  it  appear  that  the  past  activities 
at  historic  gas  station  N  have  impacted  the  groundwater  quality  at  the  site  but  the 
concentrations  detected  are  below  applicable  human  health  risk  guidelines. 

6.13.6  Preliminaiy  Human  Health  Risk  Evaluation 

During  the  SI,  both  TerraProbe  samples  and  a  confirmatory  soil  boring  were 
analyzed.  The  results  are  displayed  and  discussed  in  the  SI  Report.  Based  on  a 
comparison  of  the  results  with  available  risk-based  commercial/industrial 
concentration  values,  it  was  concluded  that  there  should  be  no  significant  risk  to 
public  health  from  soil  contamination  at  SA  43N.  Soil  samples  collected  during 
the  SSI  were  from  the  monitoring  well  borings  and  are  not  appropriate  to  use  to 
characterize  the  soil  at  the  site  because  the  monitoring  wells  are  not  located 
within  the  source  area. 
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Table  6.13-8  presents  summary  data  based  on  unfiltered  groundwater  samples 
collected  during  the  SSI  from  SA  43N  along  with  drinking  water 
standards/guidelines  for  comparison.  The  organics  detected  were  phenanthrene 
and  toluene  as  well  as  TPHC.  The  single  detection  of  toluene  did  not  exceed  the 
federal  MCL.  No  federal  standard  or  guideline  is  available  for  phenanthrene. 

The  maximum  concentration  of  TPHC  did  not  exceed  the  MCP  GW-1  standard  of 
1,000  /ig/L  (Table  6.13-9). 

Lead  was  the  only  inorganic  analyzed  for  and  was  detected  in  four  of  eight 
samples.  The  maximum  concentration  of  lead  did  not  exceed  the  USEPA  action 
level. 

Based  on  this  screening,  it  does  not  appear  that  groundwater  poses  a  potential 
risk  to  human  health. 

6.13.7  Conclusions  and  Recommendations 

Based  on  the  results  of  the  SI  and  SSI  and  the  findings  of  the  human  health  PRE, 
NFA  is  recommended  for  SA  43N. 
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TABLE  6.13-2 

MONITORING  WELL  COMPLETION  DETAILS 
SA  43N  -  HISTORIC  GAS  STATION  N 


43NTAB2.WK1  PAGE  1  OF  1  06-Oct-95 


TABLE  6.13-3 

ATEC  FIELD  SCREENING/LABORATORY  RESULTS 

SA43N 

SITE  INVESTIGATION  REPORT 
FORTDEVENS,  MA 


SAMPLE  NO. 

FIELD  SCREENING 

LABORATORY 

Pib 

foom) 

NDIR 

jfppml 

TPHC 
tPPm) _ 

SS-1 

56.0 

37.5 

N/A 

SS-2 

7.2 

49.7 

N/A 

SS-3 

39.0 

61.1 

N/A 

SS~4 

0.8 

99.9 

N/A 

SS-5 

2.5 

83.2 

N/A 

SS-6 

15.4 

55.6 

N/A 

SS-7 

7.8 

46.7 

N/A 

SS-8 

27 

30 

N/A 

SS-9 

3.6 

28.8 

N/A 

SS-IO 

28.0 

29.3 

N/A 

LSS-1 

N/A 

N/A 

11 

LSS-2 

N/A 

N/A 

13 

XNE-92-01X 

N/A 

N/A 

136 

NOTES: 

SS  =  ATEC  Field  Screening  Soil  Sample 
:iSS  =  ATEC  Laboratory  Soil  Sample 

XNE-92-01X  =  ABB “ES  Laboratory  Composite  Soil  Sample 
N/A  =  Not  applicable 
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TABLE  6.13-4 

SUMMARY  OF  SOIL  BORINGS 
SA  43N  -  HISTORIC  GAS  STATION  N 


bgs  =  below  ground  surface 

VOCs  =  Volatile  organic  compounds 

uses  =  Unified  soil  classification  system 

ppm  =  parts  per  million 

phyl  =  phylite 


TABLE  6.13-5 

SUMMARY  OF  WATER  LEVELS  AND  HYDRAULIC  CONDUCTIVITIES 
SA  43N  -  HISTORIC  GAS  STATION  N 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


WELLm 

. . .  '  . . 

. . 

ELEVATION" 

DEPTH  TO 
^xXyi'VATER 
(Feet  bgs) 

ELEVATION  OF 
WATER 
(Feet  NGVD) 

CONDUCTIVITY 

HVORSLEV* 

(cm/secl 

XNM-93-01X 

339.20 

13.74 

325.46 

2.3E-05 

XNM-93-02X 

336.49 

16.67 

319.82 

8.0E-04 

XNM-93-03X 

336.60 

16.61 

319.99 

l.OE-03 

XNM-93-04X 

1 

332.25 

10.38 

321.87 

3.3E-07 

Notes: 

bgs  =  below  ground  surface 

cm/sec  =  centimeters  per  second 

NGVD  =  National  Geodetic  Vertical  Datum 

1  =  elevation  of  top  of  pvc 

2  =  averaged  value  of  two  tests 
Groundwater  elevations  from  November  8, 1993 
synoptic  water  level  round 
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TABLE  6.13-6 

FIELD  ANALYTICAL  SUBSURFACE  SOIL  SAMPLES 
SA  43N  -  HISTORIC  GAS  STATION  N 
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TABLE  6.13-7 

ORGANIC  ANALYTES  IN  SUBSURFACE  SOIL 
SA  43N  -  HISTORIC  GAS  STATIONS 
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TABLE  6.13-8 

ANALYTES  IN  GROUNDWATE 
SA  43N  -  HISTORIC  GAS  STATIO 
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TABLE  6  13“‘9 

HUMAN  HEALTH  PRELIMINARY  RISK  EVALUATION  OF  GROUNDWATER 
SA  43N  -  HISTORIC  GAS  STATIONS 
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FIGURE  6.13-1 
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FIGURE  6.13-2 
SOIL  BORING  AND 
TERRAPROBE  LOCATIONS 
SA  43N  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 
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FIGURE  6.13-3 
MONITORING  WELL  LOCATIONS 
SA  43N  SITE  INVESTIGATION  REPORT 
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FIGURE  6.13-4 
ATEC  FIELD  SCREENING  LOCATIONS 
SA  43N  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 
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FIGURE  6.13-7 
ANALYTES  IN  SOIL 
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6.14  Study  Area  430 

6.14.1  Study  Area  Background  and  Conditions 

The  structure  of  the  historic  gas  station  located  at  SA  430  consisted  of  a  pump 
island  and  a  small  gasoline  pumphouse.  The  gas  station  was  a  Type  B  station 
which  had  two  5,000  gallon  (or  possibly  5,140  gallon)  USTs  located  on  either  side 
of  the  gasoline  pumphouse  and  pump  island.  The  station  was  used  during  World 
War  n  as  a  vehicle  motor  pool  to  support  military  operations.  The  motor  pool 
operations  were  discontinued  during  the  late  1940s  or  early  1950s.  No  records 
were  available  on  the  decommissioning  of  this  motor  pool  or  the  removal  of  the 
associated  UST.  The  area  around  where  SA  430  was  located  is  presently  used  by 
the  Nuclear,  Biological,  and  Chemical  (NBC)  School  for  classroom  facilities 
(Building  2680)  and  parking  (Figure  6.14-1). 

The  two  USTs  associated  with  historic  gas  station  N  were  removed  by  Kurz  in 
1989  as  part  of  an  installation-wide  UST  removal  program.  Residual 
contamination  was  observed  at  the  time  of  removal.  Both  USTs  contained  a 
mixture  of  water  and  what  appeared  to  be  mogas.  Approximately  150  cubic  yards 
of  contaminated  soil  was  removed  from  the  excavations.  PID  measurements 
indicated  that  residual  soil  contamination  was  still  present  in  the  soil  around  the 
former  USTs.  Due  to  the  presumed  soil  contamination,  the  excavation  was 
backfilled  and  additional  investigation  was  conducted.  As  part  of  the  removal 
program,  three  monitoring  wells  (2680W-01  through  2860W-03)  were  installed  to 
monitor  for  fi'ee  product.  The  groundwater  table  was  measured  by  Kurz  at  9  feet 
bgs,  and  no  product  was  detected  (Kurz  Associates,  1991). 

6.14.2  Site  Investigation  Program  Summary 

The  SI  at  SA  430  was  performed  in  accordance  with  the  Final  SI  Historic  Gas 
Station  Task  Order  Work  Plan  (ABB-ES,  1992a)  and  in  conformance  to  the 
provisions  of  the  Project  Operations  Plan  (ABB-ES,  1992b).  The  field 
investigation  program  at  SA  430  consisted  of  10  TerraProbe  points,  one  soil 
boring,  and  groundwater  sampling  from  the  existing  monitoring  wells. 

Table  6.14-1  summarized  the  activities  completed  during  the  SI. 
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The  TerraProbe  points  were  advanced  to  the  water  table  (9  feet  bgs)  and  one 
subsurface  soil  sample  was  collected  from  each  point  and  analyzed  in  the  field  for 
BTEX  and  TPHC  (see  Figure  6.14-1). 

One  soil  boring  (43O-92-01X)  was  advanced  to  the  water  table  and  two 
subsurface  soil  samples  were  collected  for  laboratory  analysis.  The  samples  were 
analyzed  for  PAL  VOCs,  TPHC,  and  lead  (see  Figure  6.14-1). 

Two  of  the  three  existing  monitoring  wells  (2680W-01  and  2680W-02)  were 
developed  and  sampled.  Development  and  sampling  was  not  conducted  on 
2680W-03  due  to  an  obstruction  in  the  well  which  prevented  access  to  the 
groundwater  at  this  location.  These  samples  were  collected  during  the  Round 
Two  of  groundwater  sampling  for  the  SI.  These  samples  were  submitted  for  off¬ 
site  laboratory  analysis  for  PAL  VOCs  and  lead.  The  monitoring  well 
construction  details  are  presented  in  Appendix  C. 

6.14.3  Supplemental  Site  Investigation  Program  Summary 

The  SSI  at  SA  430  was  performed  in  accordance  with  the  Final  SSI  Task  Order 
Work  Plan  (ABB-ES,  1993a)  and  in  conformance  to  the  provisions  of  the  Project 
Operations  Plan  (ABB-ES,  1992b).  The  following  sections  describe  the  field 
activities  completed  at  each  historic  gas  station  during  the  SSI.  Table  6.14-1 
summarizes  the  activities  completed  during  the  SSI. 

The  SSI  at  SA  430  was  conducted  around  the  excavation  of  the  former  UST  at 
Historic  Gas  Station  O  south  of  Building  2680. 

The  10  TerraProbe  points  were  advanced  on  all  sides  of  the  TerraProbe  points 
completed  at  this  site  during  the  SI.  These  points  were  located  in  and  around  the 
excavation  of  the  former  UST  removed  in  1991  (see  Figure  6.14-1).  The  results 
of  these  samples  collected  during  the  SSI  were  used  to  further  define  the 
horizontal  distribution  of  contaminants  detected  during  the  SI.  Up  to  two  soil 
samples  were  collected  from  each  TerraProbe  point.  The  samples  were  analyzed 
in  the  field  for  BTEX  and  TPHC. 

Three  groundwater  monitoring  wells  (XOM-93-01X  through  XOM-93-03X)  were 
installed  to  monitor  downgradient  groundwater  quality  (see  Figure  6.14-1).  One 
soil  sample  was  collected  from  the  water  table  in  each  of  the  monitoring  well 
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borings.  The  soil  samples  were  submitted  for  off-site  laboratory  analysis 
consisting  of  PAL  VOCs,  SVOCs,  lead,  TPHC,  and  TOC.  The  well  screen  of 
each  monitoring  well  was  placed  so  that  it  intersected  the  water  table  to  monitor 
for  free  product  and  allow  for  seasonal  groundwater  fluctuation.  Table  6.14-2 
summarizes  the  monitoring  well  construction  at  SA  430. 

Round  Three  groundwater  samples  were  collected  from  the  SA  43N  monitoring 
wells  in  October  1993  and  Round  Four  samples  were  collected  in  January  1994. 
An  additional  round  of  groundwater  sampling  (Round  Five)  was  collected  in  April 
1994  to  assess  groundwater  contaminant  concentrations  at  high  water  table 
conditions.  All  three  roimds  of  samples  were  submitted  for  off-site  laboratory 
analysis  consisting  of  PAL  VOCs,  SVOCs,  lead  (both  filtered  and  unfiltered), 
TPHC,  and  TSS. 

After  the  newly  installed  monitoring  wells  were  developed  and  sampled,  hydraulic 
conductivity  tests  were  preformed.  The  tests  consisted  of  a  rising  and  falling  head 
test. 

6.14.4  Field  Investigation  Results  and  Observations 

The  soil  at  SA  430  consists  of  silty  fine  sand  with  gravel.  Groundwater  was 
encountered  at  12  feet  in  the  soil  boring  and  refusal  (apparently  bedrock)  was 
reached  at  12.5  feet  bgs  (Table  6.14-3). 

The  calculated  hydraulic  conductivities  in  the  bedrock  monitoring  wells  ranged 
firom  2.9E-‘^  cm/sec.  at  XNM-93-01X  to  5.8E-“  cm/sec.  at  XNM-93-03X.  The 
results  of  the  hydraulic  conductivity  tests  are  presented  m  Table  6.14-4.  The 
water  levels  measured  in  the  existing  monitoring  wells  were  measured  at  an 
average  of  9  feet  bgs. 

The  new  monitoring  wells  were  included  in  the  November  8,  1993  synoptic 
water-level  round  at  Fort  Devens.  The  results  of  that  roimd  are  presented  in 
Table  6.14-4.  The  inferred  groundwater  flow  appears  to  be  moving  to  the 
west-northwest  (Figure  6.14-2).  All  SSI  exploration  locations  were  surveyed. 
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6.14.5  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

6.14.5.1  Soil.  The  results  of  the  TerraProbe  soil  samples  indicated  that  residual 
soil  contamination  was  present  in  the  soils  around  the  former  UST.  VOCs  were 
detected  in  three  of  the  10  samples  (TP-02,  TP-03,  and  TP-08)  ranging  from  37 
ppb  in  TP-08  to  840  ppb  in  TP-03.  TPHC  was  detected  six  of  the  10  soil  samples 
collected  from  SA  430.  Concentrations  of  TPHC  ranged  from  620  ppm  in  TP-03 
to  92  ppm  in  TP-04  (Table  6.14-5;  see  Figure  6.14-3). 

A  total  of  eight  TerraProbe  points  were  completed  during  the  SSI  to  further 
define  the  distribution  of  contaminants  detected  during  the  SI.  Soil  samples  were 
collected  from  10  to  13  feet  and  analyzed  for  BTEX  and  TPHC.  Toluene  was 
detected  in  the  10  and  12-foot  samples  collected  from  TP-11  at  0.5  and  0.4  ppb. 
Xylenes  were  detected  the  four  samples  collected  from  TP-11,  the  10  and  11-foot 
samples  collected  from  TP- 12,  the  11-foot  sample  collected  from  TP- 14,  the 
12-foot  sample  from  TP- 18,  and  the  11-foot  sample  from  TP- 19.  TPHC  was 
detected  m  upgradient  and  downgradient  of  the  former  UST  location  ranging 
from  71  ppm  to  420  ppm  (see  Table  6.14-5;  Figure  6. 14.-4  and  6.14-5). 

Based  on  the  results  obtained  from  the  SI  field  analytical  program,  soil  boring 
43O-92-01X  was  drilled  adjacent  to  TP-03,  which  had  the  highest  concentrations 
of  BTEX  and  TPHC.  Two  subsurface  soil  samples  were  collected  from  5  feet  to 
7  feet  and  11  feet  to  13  feet  bgs.  Acetone  was  detected  in  the  5  foot  to  7  foot 
sample  at  a  concentration  of  0.032  j^g/g.  This  VOC  is  a  common  laboratory 
contaminant  and  is  not  believed  to  be  a  site  contaminant.  Section  3.2.2  of  this 
report  discusses  this  and  other  common  laboratory  contaminant  detected.  No 
other  VOCs  were  detected  in  the  5  foot  to  7  foot  sample  nor  the  11  foot  to 
13  foot  sample.  TPHC  was  not  detected  in  either  of  soil  samples  collected,  and 
lead  was  present  at  a  concentration  below  established  Fort  Devens  background  in 
both  soil  samples  (Table  6.14-6;  see  Figure  6.14-6). 

One  subsurface  soil  sample  was  collected  from  the  water  table  at  each  of  the 
three  SSI  monitoring  well  borings  completed  at  this  site  and  submitted  for  off-site 
laboratory  analysis.  The  only  SVOCs  detected  were  found  to  be  a  laboratory 
contaminant  (bis(2-hexylmethyl)phthalate)  (see  Table  6.14-6).  One  soil  sample 
(10-foot  sample  from  XOM-93-02X)  was  analyzed  for  inorganic.  Several 
inorganic  analytes  (copper,  iron,  manganese,  nickel,  sodium,  and  zinc)  were 
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detected  slightly  above  their  Fort  Devens  background.  TPHC  was  detected  at 

35.1  Atg/g  in  XOM-93-02X  and  at  44.2  ^g/g  in  XOM-93-03X.  TPHC  was  not 
detected  in  the  sample  collected  from  XOM-93-01X  (see  Table  6.14-7; 

Figure  6.14-6). 

6.14.5^  Groundwater.  Only  two  (2680W-02  and  2680W-03)  of  the  three  existing 
monitoring  wells  were  sampled  during  Round  Two  of  the  SI  due  to  an  obstruction 
in  2680W-03.  Chloroform  was  detected  in  both  groundwater  samples  at 
concentrations  of  0.62  /xg/L  and  1.2  /xg/L,  respectively.  No  other  VOCs  were 
detected  in  either  samples.  Lead  was  detected  at  106  ftg/L  in  2680W-01  and 

56.2  /xg/L  in  2680-03.  These  concentrations  are  above  the  estabhshed  Fort 
Devens  background  concentration,  however,  TSS  concentrations  were  detected  at 
4,190  mg/L  and  1,320  mg/L,  respectively.  The  lead  concentrations  may  be 
attributed  to  high  TSS  concentrations  (Table  6.14-8;  see  Figure  6.14-7).  Filtered 
samples  were  not  collected  during  Round  Two  to  confirm  this  hypothesis. 

Rounds  Three,  Fom,  and  Five  groundwater  samples  were  collected  from  the  three 
newly  installed  monitoring  weUs  (XOM-93-01X  through  XOM-93-03X)  and  two  of 
the  three  existing  monitoring  wells  (2680W-01  and  2680W-02).  A  groundwater 
sample  was  not  collected  from  2680W-03  because  of  an  obstruction  in  the 
monitoring  well.  Several  VOCs  (TEX)  and  TCE,  one  SVOC  (naphthalene),  and 
TPHC  were  detected  in  the  new  and  existing  downgradient  monitoring  wells  and 
the  monitoring  well  installed  within  the  former  UST  excavation.  Lead  was 
detected  above  the  Fort  Devens  background  concentration  in  the  unfiltered 
sample  from  each  monitoring  well,  however,  lead  was  not  detected  above  the 
detection  limit  in  the  filtered  samples  (see  Table  6.14-8;  Figure  6.14-7). 

The  results  of  the  Round  Four  groundwater  samphng  indicated  the  presence  of 
several  VOCs  (TCE,  chloroform,  ethylbenzene,  and  xylenes)  in  the  downgradient 
monitoring  wells  (2680W-02,  XOM-93-01X,  XOM-93-02X,  and  XOM-93-03X). 
TCE  was  detected  at  9.3  /xg/L  at  XOM-93-03X.  This  was  the  only  VOC  detected 
above  its  drinking  water  standard/guideline  (5.0  /xg/L).  Naphthalene  (0.85  /xg/L 
at  XOM-93-01X)  was  the  only  SVOC  detected  in  the  Round  Four  samples. 

TPHC  was  not  detected  in  any  of  the  Round  Four  samples.  Lead  was  detected 
above  the  Fort  Devens  background  concentration  in  several  of  the  unfiltered 
groundwater  samples.  Concentrations  of  lead  in  the  unfiltered  samples  ranged 
from  9.5  /xg/L  at  XOM-93-03X  to  200  /xg/L  at  2680W-02.  Lead  was  not  detected 
above  the  analytical  detection  limit  (1.26  /xg/L)  in  any  of  the  filtered  groundwater 
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samples  collected  during  Round  Four.  TSS  concentrations  ranged  from 
850,000  Mg/L  at  2680W-01  to  65,000  ;tg/L  at  XOM-93-01X  (see  Table  6.14-8). 

The  results  of  the  Round  Five  groundwater  sampling  indicated  the  presence  of 
several  VOCs  (TCE,  ethylbenzene  and  j^rlenes)  in  the  downgradient  monitoring 
wells  (XOM-93-01X,  XOM-93-02X,  and  XOM-93-03X).  TCE  was  the  only  VOC 
detected  above  its  drinking  water  standard/guideline  of  5.0  ^g/L.  TCE  was 
detected  at  6.2  /4g/L  in  the  groundwater  samples  collected  from  XOM-93-03X.  No 
SVOCs  nor  TPHC  were  detected  in  the  Round  Five  samples.  Lead  was  detected 
above  the  Fort  Devens  background  concentration  in  several  of  the  unfiltered 
groundwater  samples.  Concentrations  of  lead  in  the  unfiltered  samples  ranged 
fi'om  below  the  detection  limit  (1.26  jwg/L)  at  2680W-01  to  17.9  /xg/L  at 
2680W-02.  Lead  was  not  detected  above  the  analytical  detection  limit  of 

I. 26  /ig/L  in  any  of  the  filtered  groundwater  samples  collected  during  Round  Five. 
TSS  concentrations  ranged  from  500,000  /ig/L  at  2680W-01  and  2680W-02  to 

II, 000  Atg/L  at  XOM-93-01X  (see  Table  6.14-8). 

6.14.6  Source  Evaluation  and  Migration  Potential 

The  results  of  the  field  and  off-site  laboratory  analytical  programs  indicated  that 
residual  TPHC  was  present  in  the  soil  at  the  water  table  in  and  around  the 
excavation  of  the  former  USTs.  TPHC  was  detected  in  soil  upgradient  and 
downgradient  of  the  former  UST  excavation.  The  distribution  of  the 
contamination  is  consistent  with  the  UST  removal  report  which  indicated  that 
residual  soil  contamination  was  present  in  the  excavation  at  the  time  that  the 
excavation  was  backfilled.  The  contamination  appears  to  be  in  the  center  and 
western  side  of  the  former  excavation. 

Several  VOCs  (ethylbenzene,  toluene,  xylenes,  and  TCE)  were  detected  in  the 
groundwater  samples  collected  downgradient  of  the  former  UST  excavation  and 
from  the  monitoring  well  installed  in  the  former  excavation.  The  detection  of 
these  contaminants  in  groundwater  appears  to  indicate  that  residual 
contamination  associated  with  the  historic  use  of  this  site,  has  impacted  the 
groundwater  quality  at  the  site,  as  well  as  downgradient  of  the  site. 
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However,  the  groundwater  result  from  the  monitoring  well  with  the  highest 
concentrations  of  TCE  showed  a  noticeable  reduction  from  Round  Three  to 
Round  Five  (see  Table  6.14-8). 

6.14.7  Preliminary  Human  Health  Risk  Evaluation 

During  the  SI,  10  TerraProbe  subsurface  soil  samples  and  one  confirmatory  soil 
samples  were  collected  and  analyzed  and  are  discussed  in  the  SI  Report.  An 
additional  22  TerraProbe  samples  and  one  confirmatory  boring  sample  were  taken 
during  the  SSI.  Tables  6.14-5,  6.14-6,  and  6.14-7  give  the  individual  analytical 
results  for  the  soil  samples  collected  from  SA  430.  Table  6.14-9  summarizes  the 
combined  SI  and  SSI  TerraProbe  and  confirmatory  boring  results  and  compares 
them  to  Region  HI  commercial  and  MCP  Category  S-2  soil  guidelines.  Low 
concentrations  of  TEX  which  did  not  exceed  guidelines  were  detected  in  both  SI 
and  SSI  TerraProbe  samples.  TPHC  was  detected  in  14  of  36  samples  at 
concentrations  not  exceeding  guidelines.  The  acetone  and  di-n-butyl  phthalate 
which  were  detected  in  the  laboratory  analytical  results  for  the  soil  borings  are 
common  laboratory  contaminants  and  are  not  considered  site-related. 
Concentrations  of  inorganics  detected  in  the  soil  did  not  exceed  guidelines.  In 
conclusion,  it  appears  that  contact  with  subsurface  soil  at  SA  430  does  not  pose  a 
potential  risk  to  human  health. 

Table  6.14-10  presents  summary  data  based  on  unfiltered  groundwater  samples 
from  SA  430  along  with  drinking  water  standards/guidelines  for  comparison.  The 
organics  detected  were  chloroform,  ethylbenzene,  naphthalene,  TCE,  ;^lenes,  and 
TPHC.  The  concentrations  of  chloroform,  ethylbenzene,  and  xylenes  did  not 
exceed  their  respective  federal  MCLs.  In  addition,  chloroform  is  a  common 
laboratory  contaminant  and  is  not  considered  site-related.  No  standard  is 
available  for  naphthalene,  but  the  detected  concentration  does  not  exceed  the 
Region  III  tap  water  concentration.  TCE  exceeded  its  federal  MCL.  TPHC  was 
detected  in  three  of  17  samples  and  the  average  concentration  which  exceeded  the 
MCP  GW-1  standard. 

Lead  was  the  only  inorganic  analyzed  for  and  was  detected  in  13  of  the  17 
samples.  Both  the  maximum  and  average  concentrations  of  lead  exceeded  the 
USEPA  action  level.  However,  the  results  of  the  filtered  inorganic  sample  results 
showed  lead  below  the  detection  limit.  Based  on  these  results  and  the  TSS  result. 


ABB  Environmental  Services,  Inc. 


W0099521.M80 


6-92 


7053-15 


SECTION  6 


it  is  unlikely  that  the  lead  concentration  detected,  is  a  result  of  petroleum  releases 
at  this  site. 

Based  on  this  screening,  it  appears  that  TCE  and  TPHC  in  groundwater  may  pose 
a  potential  risk  to  human  health.  However,  the  reduction  in  TCE  from  Round 
Three  to  Round  Five  (in  XOM-93-03X)  indicates  that  TCE  concentrations  may 
continue  to  decline  and  eventually  be  below  the  MCL  reducing  the  potential  risk 
to  human  health.  In  addition,  TPHC  was  not  detected  in  the  two  rounds  of 
groundwater  samples  collected  from  XOM-93-03X,  after  the  maximum 
concentration  of  2,810  fig/L  which  was  detected  in  Round  Three  (see 
Table  6.14-8). 

6.14.8  Conclusions  and  Recommendations 

Based  on  the  results  of  the  human  health  PRE,  an  NFA  is  recommended  for  SA 
430. 
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TABLE  6.14-4 

SUMMARY  OF  WATER  LEVELS  AND  HYDRAULIC  CONDUCTIVITIES 
SA  430  -  HISTORIC  GAS  STATION  O 

SITE  INVESTIGATION  REPORT 
FORT  DEVENS,  MA 


WELLU) 

ELEVATION" 

DEPTH  TO 
WATER 
(Feet  bgs) 

ELEVATION  OF 
WATER 
(Feet  NGVD) 

CONDUCTIVITY 

HVORSLEV' 

(cm/sec) 

XOM-93-01X 

331.29 

10.86 

320.43 

2.9E-04 

XOM-93-02X 

332.87 

7.11 

325.77 

7.4E-05 

XOM>-93-03X 

331.87 

11.12 

320.77 

! 

5.8E-’05 

Notes:  bgs  =  below  ground  surface 

cm/sec  =  centimeters  per  second 

NGVD  =  National  Geodetic  Vertical  Datum 

1  =  elevation  of  lop  of  pvc 

2  =  averaged  value  of  two  tests 
Groundwater  elevations  from  November  8, 1993 
synoptic  water  level  round 
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6.15  STUDY  Area  43P 

6.15.1  Study  Area  Background  and  Conditions 

SA  43P  is  located  on  Sherman  Avenue,  approximately  150  feet  northeast  of  the 
intersection  of  Givery  Street  and  Sherman  Avenue  (Figure  6.15-1).  The  structure 
of  the  historic  gas  station  at  SA  43P  consisted  of  a  pump  island  and  a  small 
gasoline  pumphouse.  The  gas  station  at  SA  43P  was  a  Type  A  station  with  one 
5,000  gallon  (or  possibly  5,140  gallon)  UST  located  between  the  gasoline 
pumphouse  and  the  pump  island.  The  station  was  used  during  World  War  II  as  a 
vehicle  motor  pool  to  support  military  operations.  The  motor  pool  operations 
were  discontinued  during  the  late  1940s  or  early  1950s.  The  gasoline  UST  at 
SA  43P  was  excavated  and  removed  before  1952.  Reportedly,  this  UST  was 
moved  to  SA  431  and  installed  there  as  a  second  UST  at  that  station.  Records  on 
the  exact  location  of  the  station  at  SA  43P  were  not  available  prior  to  the 
commencement  of  the  1992  field  investigation.  Presently,  the  area  around  the 
reported  location  of  SA  43P  is  an  open  grassy  area  with  Building  T-622  and  a 
paved  parking  lot  on  the  southern  portion  of  the  site  and  bedrock  outcrop  to  the 
north  (see  Figure  6.15-1).  Building  T-622  is  apparently  an  administrative  office. 

A  1,000  gallon  heating  oil  UST  is  located  on  the  north  side  of  Building  T-622  and 
appears  to  still  be  in  use  (see  Figure  6.15-1). 

6.15.2  Study  Area  Investigation  Program  Summary 

The  field  investigation  program  at  SA  43P  consisted  of  11  TerraProbe  points, 
collection  of  subsurface  soil  samples,  field  analysis  of  those  soil  samples,  and  one 
soil  boring. 

The  TerraProbe  points  were  advanced  to  refusal  at  each  location  and  as  many  as 
three  subsurface  soil  samples  per  point  were  collected  for  field  analysis.  The 
samples  were  analyzed  in  the  field  for  BTEX  and  TPHC  (Figure  6.15-2). 

One  soil  boring  (43P-92-01X)  was  advanced  to  refusal,  apparently  bedrock,  and 
two  subsurface  soil  samples  were  collected  for  laboratory  analysis.  The  samples 
were  analyzed  for  VOCs,  TPHC,  and  lead  (see  Figure  6.15-2). 
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6.15.3  Field  Investigation  Results  and  Observations 

The  soil  encountered  at  SA  43P  consisted  of  silty  well  graded  sand  with  gravel. 
Refusal,  apparently  bedrock,  was  reached  at  13  feet  to  15  feet  bgs  in  both  the 
TerraProbe  points  and  the  soil  boring.  Groundwater  was  not  encountered; 
however,  the  last  soil  sample  collected  from  43P-92-01X  was  moist  to  wet 
indicating  that  groundwater  may  be  present  in  the  bedrock.  The  boring  log  for 
43P-92-01X  is  provided  in  Appendix  B. 

A  total  of  21  soil  samples  were  collected  and  analyzed  in  the  field.  No  BTEX 
compounds  were  detected  in  any  of  the  samples,  and  TPHC  was  detected  in  only 
one  soil  samples  (220  ppm  at  5  feet  in  TP-02)  (Table  6.15-1;  Figures  6.15-2 
through  6.15-4). 

43P-92-01X  was  drilled  adjacent  to  TP-02  to  confirm  the  TPHC  field  analytical 
result.  Two  soil  samples  were  collected  from  5  feet  to  7  feet  bgs  and  12  feet  to 
14  feet  bgs  for  laboratory  analysis.  No  VOCs  or  TPHC  were  detected  in  either 
sample,  and  lead  was  present  below  the  established  background  concentration 
(Table  6.15-2;  Figure  6.15-5).  The  water  table  was  not  encountered  at  this  site. 

6.15.4  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

The  objective  of  the  field  sampling  program  at  SA  43P  was  to  determine  if 
residual  soil  contamination  was  present  at  this  historic  gas  station.  Based  on  the 
results  of  the  field  screening,  which  detected  TPHC  at  220  ppm  in  one  soil 
sample,  it  does  not  appear  that  an  unacceptable  amount  of  residual  contamination 
exists  at  this  historic  gas  station. 

6.15.5  Preliminary  Human  Health  Risk  Evaluation 

The  groundwater  table  was  not  encountered  at  this  SA.  The  tank  at  this  location 
was  removed  before  1945.  Field  analysis  of  13  shallow  and  intermediate  depth 
TerraProbe  soil  samples  revealed  no  measurable  concentrations  of  BTEX  to  a 
depth  of  9  feet.  TPHC  was  detected  above  the  method  detection  Hmit  in  only 
one  of  these  13  samples,  at  220  ppm.  Comparing  this  result  against  the  calculated 
risk-based  commercial/industrial  concentration  value  of  1,700  /tg/g  for  gasoline 
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indicates  that  there  should  be  no  significant  risk  to  public  health  from  soil 
contamination  at  SA  43P. 

A  confirmatory  boring  by  ABB-ES  supports  the  field-screening  results.  Soil 
samples  at  5-feet  and  12-feet  in  the  boring  through  the  suspected  tank  location 
(43P-92-01X)  showed  no  residual  TPHC  contamination.  Lead  was  detected  at 
concentrations  below  the  site-specific  background. 

6.15.6  Conclusions  and  Recommendations 

The  objective  of  the  field  sampling  program  at  SA  43P  was  to  determine  if 
residual  soil  contamination  was  present  at  this  historic  gas  station.  Based  on  the 
results  of  the  field  screening,  which  detected  TPHC  at  220  ppm  in  only  one  soil 
sample  and  a  human  health  PRE,  it  does  not  appear  that  an  unacceptable  level  of 
residual  contamination  exists  at  this  historic  gas  station.  Since  the  investigation 
has  focused  on  the  subsurface,  no  ecological  PRE  was  conducted.  Therefore, 

NFA  is  recommended  at  this  historic  gas  station. 


ABb  Environmental  Services,  Inc. 


W0099521.M80 


6-96 


7053-15 


PPPPPPOQQDDQDDQQQQQQ 


a  Z  V3 

3  W  CO 
s  s  < 
^  6  “ 


§  fe  §  §  § 


v-)ONi;r^^c7v»nosjr^^o\0\0\ 


X  X  ><  X 

m  T^  Tf  rf 

o  o  o  o 

Ph  Pli  Ph  Pm 


o  o  o  o  o 

pH  P-t  pH  pH 


O  O  O  O  ^  hrH 
^  ^  p^  Pu 


=  ND  denotes  a  non  detect  or  concentrations  below  5  ppm 
^  =  ND  denotes  a  non  detect  or  concentrations  below  10  ppm 
=  Study  area 


TABLE  6.15-2 

INORGANIC  AND  ORGANIC  COMPOUNDS  IN  SOIL 
SA  43P  -  HISTORIC  GAS  STATIONS 


SA43PP.WK1  1  ,  .  23-Oa-95 


© 


SUSPECTED  TP-08 
UST  LOCATION 


43P-92-01X 

TP-02 


.  TP-07  ' 

P-183 

Suspected  gasoline 

PUMPHOUSE 


PAVED 

PARKING  LOT 


1,000  GALLON  ^ 
HEATING  OIL  UST 


T-622 


\ 


LEGEND 


•  TERRAPROBE  L(XATION 
-4"  SOIL  BORING  LOCATION 


SCALE  IN  FEET 


93040492(p]l  2 


FIGURE  6.15-1 
SOIL  BORING  AND  TERRAPROBE 

LOCATIONS 

SA  43P  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- ABB  Environmental  Services,  Inc- 


TP-07 

Depth 

9 

TPH 

<60 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Ofthoxylene 

ND 

TP-02 

Depth 

5' 

TPH 

220 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

SUSPECTED 
UST  LOCATION 


TP-01 

Depth 

5* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Ofthoxylene 

ND 

1,000  GALLON  ““ 
HEATING  OIL  UST 


.  TP-07 

P-183 

'Suspected  gasoline 

PUMPHOUSE 

TP-10 


PAVED 

PARKING  LOT 


% 


TP-04 

r  Depth 

5* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

^  Xylene 

ND 

Ofthoxylene 

NO 

LEGEND 

•  TERRAPROBE  LOCATION 
TPH 

ND  non  detect 
NOTES 

TPH  concentrations  IN  ppm 
BTEX  CONCENTRATIONS  IN  ppb 

SCALE  IN  FEET 


FIGURE  6.15-2 
FIELD  SCREENING  RESULTS 
DEPTH  AT  5  FT 
SA  43P  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 
- ^ABB  Environmental  Services,  Inc.- 


93040492(p)  23 


TP-03 

Depth 

11* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND  1 

Xylene 

ND  1 

Orthoxylene 

ND 

TPH 

Benzene  • 

Toluene 

Ethylbenzene 

Xylene 

Orthoxylene 


TP-09 

Depth 

9* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orlhoxylene 

ND 

TP-08 

Depth 

9* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

TP-05 

Depth 

11* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

TP-06 

SUSPECTED 
UST  LOCATION 


TP-07 

Depth 

9* 

TPH 

<60 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

PAVED 

PARKING  LOT 


P-183 

'Suspected  gasoline 


TP-02 

Depth 

9* 

TPH 

<52 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Ortho  xylene 

ND 

^  1,000  GALLON  ~ 
HEATING  OIL  UST, 


T-622 


% 


TP-01 

Depth 

9* 

TPH 

<60 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

TP-04 

Depth 

9* 

TPH 

<60 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orlhoxylene 

ND 

'MUUOt 

• 

TP-10 

TP-10 

Depth 

TPH  <55 

Benzene  ND 

Toluene  ND 

Ethylbenzene  ND 

Xylene  ND 

Orthoxylene  ND 

TP-11 

_ _ 

Depth 

9* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

1  Ethylbenzene  ND 

Xylene 

ND 

Orthoxylene 

ND 

LEGEND 

•  TERRAPROBE  LOCATION 
TPH  TOTAL  PETROLEUM  HYDROCARBONS 
ND  NON  DETECT 


NOTES 


TPH  CONCENTRATIONS  IN  ppm 
BTEX  CONCENTRATIONS  IN  ppb 

SCALE  IN  FEET 


FIGURE  6.15-3 
FIELD  SCREENING  RESULTS 
DEPTH  AT  9  TO  11  FT 
SA  43P  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

- ARR  Environmental  Services.  Inc.- 


93040492(p)2  4 


TP-03 

Depth 

17 

TPH 

<60 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

TP-OS 

Depth 

16* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

TP-08 

Depth 

16* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

TP-07 

Depth 

15’ 

TPH 

<57 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

SUSPECTED 
UST  LOCATION 


TP-02 

Depth 

15* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

1,000  GALLON 
HEATING  OIL  UST 


T-622 


.  TP-07 

P-183 

Suspected  gasoline 

PUMPHOUSE 


PAVED 

PARKING  LOT 


• 

TP-10 

TP-04 

Depth 

15* 

TPH 

<55 

Benzene 

ND 

Toluene 

ND 

Ethylbenzene 

ND 

Xylene 

ND 

Orthoxylene 

ND 

% 


LEGEND 

•  TERRAPROBE  LOCATION 
TPH  TOTAL  PETROLEUM  HYDROCARBONS 
ND  NON  DETECT 


NOTES 


TPH  CONCENTRATIONS  IN  ppm 
BTEX  CONCENTRATIONS  IN  ppb 

SCALE  IN  FEET 


FIGURE  6.15-4 
FIELD  SCREENING  RESULTS 
DEPTH  AT  15  TO  17  FT 
SA  43P  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

■  APP  Pm/trnnmontsI  .Pprx/irAC  Inr  ^ 


93040492(p)  2  5 


SUSPECTED 
UST  LOCATION 


43P-92-01X 


PAVED 
PARKING  LOT 


P-183 

'Suspected  gasoline 

PUMPHOUSE 


1,000  GALLON  “ 
HEATING  OIL  UST 


T-622 


% 


LEGEND 


^  SOIL  BORING  LOCATION 


DEPTn  IN  FT 
TOTAL  VOCs  In  \iQ/g 
LEAD  In 
TPHC  In  ^l0/g 

LESS  THAN  DETECTION  LIMIT 


SCALE  IN  FEET 


FIGURE  6.15-5 
ANALYTES  IN  SOIL 
SA  43P  SITE  INVESTIGATION  REPORT 

FORT  DEVENS,  MA 

,  ADD  Cnv/irnn  mental  .^pn/irpQ  I  nr 


930404g2(p]l  6 


SECTION  6 


6.16  Study  Area  43Q 

6.16.1  Study  Area  Background  and  Conditions 

The  structure  of  the  historic  gas  station  at  SA  43  Q  consisted  of  a  pump  island  and 
a  small  gasoline  pumphouse.  Based  on  available  documentation,  the  gas  station 
at  SA  43Q  was  a  Type  A  station  design.  The  Type  A  station  had  one  5,000  gallon 
(or  possibly  5,140  gallon)  UST  located  between  the  gasoline  pumphouse  and  the 
pump  island.  The  station  was  used  during  World  War  n  as  a  vehicle  motor  pool 
to  support  military  operations.  The  motor  pool  operations  were  discontinued 
during  the  late  1940s  or  early  1950s.  No  records  were  available  of  the 
decommissioning  of  the  gas  station  or  the  removal  of  the  associated  UST.  This 
historic  gas  station  was  located  on  the  northern  side  of  Sherman  Avenue  across 
from  the  existing  Buildmg  694  (Figure  6.16-1).  Presently,  the  area  around  where 
SA  43Q  was  located  is  used  by  installation  persoimel  as  a  soccer  field. 

6.16JS  Study  Area  Investigation  Program  Summary 

The  field  investigation  program  at  SA  43Q  consisted  of  a  surficial  geophysical 
program,  10  TerraProbe  points  to  collect  subsurface  soil  and  soil-gas  samples  and 
field  analysis  of  those  soil  and  soil-gas  samples. 

The  surficial  geophysical  program  consisted  of  a  metal  detector,  magnetometer, 
and  GPR  survey.  This  program  was  designed  to  determine  if  any  abandoned 
UST(s)  were  present  at  this  site.  The  metal  detector  and  magnetometer  surveys 
covered  a  majority  of  the  existing  soccer  field  while  the  GPR  survey  was  used  to 
investigate  magnetic  anomalies  detected  in  the  other  two  surveys  (see 
Figure  6.16-1). 

A  total  of  three  soil  samples  were  collected  from  two  TerraProbe  points,  and  11 
soil-gas  samples  were  collected  from  10  TerraProbe  points.  The  soil  samples  were 
analyzed  in  the  field  for  BTEX  and  TPHC  ,  while  the  soil-gas  samples  were 
analyzed  for  BTEX,  only  (Figure  6.16-2). 

6.16.3  Field  Investigation  Results  and  Observations 

The  results  of  the  surficial  geophysical  surveys  did  not  indicate  the  presence  of  an 
abandoned  UST,  but  several  small  magnetic  anomalies  were  detected  in  the 
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reported  area  of  the  historic  gas  station.  These  anomalies  were  believed  to  be 
construction  debris  from  the  former  pumphouse  and/or  pump  island.  The  results 
of  the  surveys  are  presented  in  Appendix  L. 

Only  three  soil  samples  were  collected,  from  two  locations,  because  refusal  was 
reached  at  approximately  9  feet.  Refusal  was  encountered  at  each  TerraProbe 
point  prior  to  reaching  the  water  table.  No  BTEX  or  TPHC  were  detected  in  any 
of  the  soil  samples  collected  (Table  6.16-1;  see  Figure  6.16-2).  Because  each  of 
the  TerraProbe  points  met  refusal  before  encountering  groundwater,  soil-gas 
samples  were  collected  between  8  and  9  feet  from  all  10  proposed  points.  Two 
soil-gas  samples  were  collected  from  TP-04.  These  depths  were  estimated  to  be 
at  or  below  the  bottom  of  the  former  UST.  All  of  the  soil-gas  samples  were 
analyzed  for  BTEX,  only.  No  BTEX  was  detected  in  the  soil-gas  sample  collected 
from  SA  43Q  (see  Table  6.16-1;  Figure  6.16-3). 

6.16.4  Preliminary  Human  Health  Risk  Assessment 

No  abandoned  UST(s)  was  detected  during  the  geophysical  survey  conducted  at 
SA  43Q.  Field  analysis  of  three  TerraProbe  soil  samples  revealed  no  measurable 
concentrations  of  BTEX  to  a  depth  of  16  feet.  TPHC  was  not  detected  above  the 
method  detection  limit  in  any  of  these  samples.  Eleven  TerraProbe  soil-gas 
samples  were  collected,  and  no  measurable  concentrations  of  BTEX  were 
encountered.  There  should  be  no  significant  risk  to  pubhc  health  from  soil 
contamination  at  SA  43Q. 

6.16.5  Conclusions  and  Recommendations 

The  objective  of  the  field  sampling  program  at  SA  43Q  was  to  determine  if 
residual  soil  contamination  was  present  at  this  historic  gas  station.  Based  on  the 
results  of  the  field  investigation  program  and  a  human  health  PRE,  it  does  not 
appear  that  the  past  activities  at  SA  43Q  have  adversely  impacted  the  soil  or  the 
groundwater  quality.  Since  the  investigation  has  focused  on  the  subsurface,  no 
ecological  PRE  was  conducted.  Therefore,  NFA  is  recommended  at  this  historic 
gas  station. 
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6.17  STUDY  Area  43R 

6.17.1  Study  Area  Background  and  Conditions 

The  structure  of  the  historic  gas  station  at  SA  43R  consisted  of  a  pump  island  and 
a  small  gasoline  pumphouse.  Based  on  available  documentation,  the  gas  station 
at  SA  43R  was  a  Type  A  station  with  one  5,000  gallon  (or  possibly  5,140  gallon) 
UST  located  between  the  gasoline  pumphouse  and  the  pump  island.  The  station 
was  used  during  World  War  II  as  a  vehicle  motor  pool  to  support  military 
operations.  The  motor  pool  operations  were  discontinued  during  the  late  1940s 
or  early  1950s.  No  records  were  available  of  the  decommissioning  of  the  gas 
station  or  the  removal  of  the  associated  UST.  This  historic  gas  station  was 
located  on  the  northern  side  of  Sherman  Avenue  across  from  the  existing 
Building  696  and  approximately  600  feet  northeast  of  SA  43Q  (Figure  6.17-1). 
Presently,  the  area  around  where  SA  43R  was  located  is  a  grassy  area  bordered 
on  the  south-southwest  by  a  parking  lot  and  Sherman  Avenue  (see  Figure  6.17-1). 

6.17.2  Study  Area  Investigation  Program  Summary 

The  field  investigation  program  consisted  of  surficial  geophysical  surveys, 
TerraProbe  points  to  collect  subsurface  soil  and  soil-gas  samples,  field  analysis  of 
these  soil  and  soil-gas  samples,  and  one  soil  boring  to  collect  soil  samples  for 
laboratory  analysis. 

The  surficial  geophysical  program  consisted  of  a  metal  detector,  magnetometer, 
and  GPR  survey.  This  program  was  designed  to  determine  if  any  abandoned 
UST(s)  were  present  at  this  site.  The  metal  detector  and  magnetometer  surveys 
covered  an  area  approximately  250  feet  long  and  150  feet  wide,  while  the  GPR 
survey  was  used  to  investigate  magnetic  anomalies  detected  in  the  other  two 
surveys  (see  Figure  6.17-1). 

A  total  of  two  soil  samples  were  collected  from  two  TerraProbe  points,  and  one 
soil-gas  sample  was  collected  from  each  of  the  10  TerraProbe  points.  The  soil 
samples  were  analyzed  in  the  field  for  BTEX  and  TPHC  ,  while  the  soil-gas 
samples  were  analyzed  for  BTEX,  only  (see  Figure  6.17-1). 
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One  soil  boring  (43R-92-01X)  was  drilled  through  the  UST  excavation,  and  two 
subsurface  soil  samples  were  collected  for  laboratory  analysis.  The  samples  were 
analyzed  for  VOCs,  TPHC,  and  lead. 

6.17.3  Field  Investigation  Results  and  Observations 

Only  three  soil  samples  were  collected  from  43R-92-01X;  the  soil  below  the  UST 
excavation  consisted  of  poorly  graded  sand  with  gravel  grading  to  a  sandy  silt. 

The  groundwater  was  encountered  at  12  feet  bgs.  Bedrock  was  not  encountered 
in  this  soil  boring.  The  major  hydrologic  feature  on  this  side  of  the  Main  Post  is 
the  Nashua  River  which  is  located  west  of  SA  43R.  Based  on  this  it  appears  that 
the  groundwater  flow  in  this  area  would  also  be  to  the  west. 

The  geophysical  surveys  determined  that  one  abandoned  UST  was  present  at  the 
site.  The  UST  was  added  to  the  installation’s  tank  removal  program,  and  on 
June  26,  1992  ATEC  removed  a  5,000  gallon  UST.  At  the  time  of  the  removal, 
tank  contents  consisted  of  fuel  and  sludge  (ATEC,  19921).  There  was  no  visibly 
contaminated  soil  observed  in  the  excavation,  and  groundwater  was  not 
encountered.  ATEC  performed  field  screemng  on  10  soil  samples  (SS-1  and  SS-8) 
collected  from  the  walls  of  the  excavation  at  5  feet  to  6  feet,  and  two  soil  samples 
(SS-9  and  SS-10)  from  the  bottom  of  the  excavation  (Figure  6.17-2).  VOC 
concentrations  (measured  by  PID  in  soil  headspace)  ranged  from  0.1  to  17.0  ppm, 
and  TPHC  levels  (measured  on  an  NDIR)  ranged  from  9.9  to  90.3  ppm  (ATEC, 
19921)  (Table  6.17-1).  One  composite  soil  sample  was  collected  from  the  bottom 
of  the  excavation  by  ABB-ES  and  submitted  for  laboratory  analysis  at  ABB-ES’ 
Wakefield,  Massachusetts  laboratory.  The  results  of  this  analysis  indicated  a 
TPHC  concentration  of  168  ppm  (see  Table  6.17-1).  Based  on  the  results  of 
ATEC’s  sampling  and  screening,  the  soils  in  the  excavation  were  deemed  to  be 
uncontaminated  and  the  excavation  was  backfilled  (ATEC,  19921).  However, 
based  on  the  results  of  the  sample  collected  and  analyzed  by  ABB-ES,  an 
additional  investigation  was  conducted  to  confirm  the  nature  and  distribution  of 
fuel-related  contamination  detected  in  the  bottom  of  the  abandoned  UST 
excavation. 

After  the  excavation  was  backfilled  10  TerraProbe  points  were  advanced  at 
SA  43R  (see  Figure  6.17-1).  Only  two  soil  samples  were  collected  due  to  the 
dense  soil,  and  subsurface  obstructions.  No  BTEX  or  TPHC  were  detected  in 
these  soil  samples  (Figure  6.17-3).  Groundwater  was  not  encountered  in  the  first 
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two  TerraProbe  points  so  10  soil-gas  samples  were  collected  from  the  5  foot  depth 
interval  from  10  TerraProbe  points.  This  depth  was  chosen  due  to  the  dense  soil 
and  subsurface  obstruction  encountered.  BTCX  was  not  detected  in  any  of  the 
soil-gas  samples  collected  (Table  6.17-2;  Figure  6.17-4). 

Soil  boring  43R-92-01X  was  drilled  through  the  middle  of  the  backfilled  UST 
excavation  in  an  attempt  to  reach  the  water  table  directly  below  the  excavation. 
Groundwater  was  encountered  at  12  feet,  and  soil  samples  were  collected  for 
laboratory  analysis  from  depths  11  feet  to  13  feet  and  156  feet  to  17  feet  bgs.  No 
VOCs  or  TPHC  were  detected  in  either  sample  and  lead  was  present  below  the 
established  Fort  Devens  background  concentration  (Table  6.17-3;  Figure  6.17-5). 

6.17.4  Preliminaiy  Human  Health  Risk  Evaluation 

A  5,000  gallon  UST  at  SA  43R  was  discovered  by  ABB-ES  and  removed  by 
ATEC  during  the  SI  field  investigation.  The  groundwater  table  was  encountered 
at  12  feet.  Prior  to  backfilling,  ATEC  collected  10  soil  samples  from  the 
excavation  walls  which  were  screened  in  the  field  for  TPHC  by  the  NDIR  method, 
and  analyzed  for  TPHC  in  the  laboratory.  TPHC  levels  ranged  from  10  ppm  to  a 
maximum  value  of  90  ppm  on  the  NDIR,  and  from  <  10  ppm  to  63  ppm  in  the 
laboratory.  The  TPHC  level  in  a  confirmatory  soil  sample  collected  by  ABB-ES 
for  TPHC  analysis  by  USEPA  Method  418.1  was  168  ppm.  The  excavation  was 
backfilled  by  ATEC  and  ABB-ES  conducted  follow-up  SI  activity. 

Field  analysis  of  two  TerraProbe  soil  samples  in  the  unsaturated  zone  revealed  no 
measurable  concentrations  of  BTEX  or  TPHC  to  a  depth  of  15  feet.  Ten 
TerraProbe  soil-gas  samples  were  collected,  and  no  measurable  concentrations  of 
BTEX  were  encountered.  A  confirmatory  boring  by  ABB-ES  supports  ABB-ES’ 
field  analysis  results.  Soil  samples  at  11  feet  and  15  feet  in  the  boring  through  the 
former  UST  location  (43R-92-01X)  showed  no  residual  TPHC  contamination. 
Lead  was  detected  at  concentrations  below  site-specific  background.  Comparing 
the  TPHC  results  to  the  calculated  risk-based  commercial/industrial  concentration 
value  of  1,700  j^g/g  for  gasoline  indicates  that  there  should  be  no  significant  risk 
to  public  health  from  soil  contamination  at  SA  43R. 
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6.17.5  Conclusions  and  Recommendations 

ATECs  findings  during  removal  of  a  UST  at  SA  43R  and  ABB-ES’  field 
investigation  and  human  health  PRE  indicate  that  httle  residual  petroleum 
contamination  exists  in  soils  and  that  it  poses  no  significant  risk  to  public  health. 
Since  the  investigation  has  focused  on  the  subsurface,  no  ecological  PRE  was 
conducted.  Therefore,  no  further  action  is  recommended  at  this  historic  gas 
station. 
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6.18  STUDY  Area  43S 

6.18.1  Study  Area  Background  and  Conditions 

The  structures  of  the  historic  gas  station  at  SA  43S  consisted  of  a  pump  island 
and  a  small  gasoline  pumphouse.  Based  on  available  documentation,  the  gas 
station  at  SA  43S  was  a  Type  A  station  with  one  5,000  gallon  (or  possibly 
5,140  gallon)  UST  located  between  the  gasoline  pumphouse  and  the  pump  island. 
The  station  was  used  during  World  War  n  as  a  vehicle  motor  pool  to  support 
military  operations.  The  motor  pool  operations  were  discontinued  during  the  late 
1940s  or  early  1950s.  No  records  were  available  of  the  decommissioning  of  the 
gas  station  or  the  removal  of  the  associated  UST.  This  historic  gas  station  is 
located  on  the  portion  of  the  Main  Post  that  is  west  of  the  Nashua  River. 
Presently,  the  area  around  this  historic  gas  station  is  used  as  a  storage  and 
training  facility  for  a  U.S.  Army  communication  unit.  This  facility  is 
approximately  15  acres  in  size.  SA  43S  was  reportedly  located  on  the  western 
side  of  the  training  facility.  During  the  field  investigation,  a  concrete  fuel  spill 
containment  pad  was  built  approximately  50  feet  east  of  the  reported  location  of 
SA  43S.  The  area  where  the  gas  station  was  reportedly  located  is  presently  a 
grassy  area  bordered  on  the  west  by  Gorgas  Street  and  on  the  east  by  an  access 
road  (Figure  6.18-1).  The  entire  communications  training  facility  is  surrounded  by 
a  chain-link  fence  with  a  locked  gate  on  the  eastern  side  of  the  area. 

6.18.2  Study  Area  Investigation  Program  Summaiy 

The  field  investigation  program  consisted  of  surficial  geophysical  surveys,  10 
TerraProbe  points  for  the  collection  of  subsurface  soil  and  soil-gas  samples,  and 
field  analysis  of  the  soil  and  soil-gas  samples. 

The  surficial  geophysical  program  consisted  of  a  metal  detector  survey, 
magnetometer  survey,  and  GPR  survey.  This  program  was  designed  to  determine 
if  any  abandoned  UST(s)  were  present  at  this  site.  The  metal  detector  and 
magnetometer  surveys  covered  a  majority  of  the  lawn  area  aroimd  SA  43S  while 
the  GPR  survey  was  used  to  investigate  magnetic  anomalies  detected  in  the  other 
two  surveys  (see  Figure  6.18-1). 

A  total  of  three  soil  samples  were  collected  from  TP-01,  and  one  soil-gas  sample 
was  collected  from  each  of  10  TerraProbe  points.  The  soil  samples  were  analyzed 
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in  the  field  for  BTEX  and  TPHC  ,  while  the  soil-gas  samples  were  analyzed  for 
BTEX,  only. 

6.18.3  Field  Investigation  Results  and  Observations 

The  results  of  the  surficial  geophysical  surveys  did  not  indicate  the  presence  of 
any  abandoned  USTs  at  this  site.  Results  of  the  surveys  are  presented  in 
Appendix  L. 

Three  soil  samples  were  collected  from  location  TP-01  in  an  attempt  to  reach  the 
water  table.  No  other  soil  samples  were  collected  from  the  other  nine  points, 
because  groundwater  was  not  reached  in  TP-01.  BTEX  was  not  detected  in  any 
of  the  soil  samples,  TPHC  was  detected  at  140  ppm  in  the  soil  samples  collected 
from  21  feet  (Table  6.18-1;  Figure  6.18-2).  Because  refusal  was  met  without 
encountering  groundwater,  soil-gas  samples  were  collected  at  eight  feet  from  all 
10  TerraProbe  points.  BTEX  was  not  detected  in  any  of  the  soil-gas  samples 
collected  from  SA  43S  (see  Table  6.18-1;  Figure  6.18-3). 

6.18.4  Nature  and  Distribution  of  Contamination  (Field  Screening  and 
Laboratory  Results) 

TPHC  was  detected  in  one  soil  sample;  however,  no  other  residual  soil  or  soil-gas 
contaminants  were  detected  at  SA  43S. 

6.18.5  Preliminary  Human  Health  Risk  Evaluation 

No  UST(s)  was  detected  by  ABB-ES  at  this  location  during  the  geophysical 
surveys.  TTie  groundwater  table  was  not  encountered  during  the  SI.  Field  analysis 
of  three  TerraProbe  soil  samples  revealed  no  measurable  concentrations  of  BTEX 
to  a  depth  of  21  feet.  TPHC  was  detected  above  the  method  detection  limit  in 
one  of  these  samples  at  21  feet  (140  ppm).  Ten  TerraProbe  soil-gas  samples  were 
collected,  and  no  measurable  concentrations  of  BTEX  were  encountered.  There 
should  be  no  significant  risk  to  public  health  from  soil  contamination  at  SA  43S. 

6.18.6  Conclusions  and  Recommendations 

The  objective  of  the  field  sampling  program  at  SA  43S  was  to  determine  if 
residual  soil  contamination  was  present  at  this  historic  gas  station.  Based  on  the 
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results  of  the  field  investigation  program  and  human  health  PRE,  it  does  not 
appear  that  the  past  activities  at  this  site  have  adversely  impacted  the  soil  or 
groundwater  qu^ty.  Since  the  investigation  has  focused  on  the  subsurface,  no 
ecological  PRE  was  conducted. 

TPHC  was  detected  in  one  soil  sample;  however,  no  other  residual  soil  or  soil-gas 
contaminants  were  detected  at  SA  43S.  Therefore,  NFA  is  recommended  at  this 
historic  gas  station. 
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Army  Armament,  Munitions,  and  Chemical  Command 

Argonne  National  Laboratory 

Applicable  or  Relevant  and  Appropriate  Requirement 
Area  Requiring  Environmental  Evaluation 
Analysis  Request  Form 
U.S.  Army 

above  ground  storage  tank 
ATEC  Enviromnental  Consultants 
Ambient  Water  Quality  Criteria 

below  ground  surface 

bis  (2-ethylhexyl)  phthalate 

Base  Closure  and  Realignment  Act 

benzene,  toluene,  ethylbenzene,  and  xylenes 

calcium  carbonate 
Civihan  Conservation  Corps 

Comprehensive  Environmental  Response,  Compensation,  and 
Liability  Act 

Contract  Laboratory  Program 

centimeters  per  second 

Code  of  Massachusetts  Regulations 

Civilian  Military  Training  Corps 

chain-of-custody 

Contracting  Officer’s  Representative 
Chemicals  of  Potential  Concern 
Certified  Reporting  Limit 

degree  Celcius 
1,2-Dichloroethane 
dichlorodiphenyl  dichloroethane 
dichlorodiphenyl  dichloroethene 
dichlorodiphenyl  trichloroethene 
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DF 

op 

DQO 

DRMO 

E&E 

EA 

EHSI 

EMO 

ER-L 

ER-M 

ESE 

FESA 

FORSCOM 

FSP 

ft/ft 

ftVday 

ft/yr 

GC 

gpm 

GPR 

GZAR 

HASP 

HMX 

HSA 

ID 

IDW 

IR 

IRDMIS 

ISA 

Kurz 


dilution  factor 

degree  Fahrenheit 

Data  QuaUty  Objectives 

Defense  Reutilization  Marketing  Office 

Ecology  &  Environment,  Inc. 

Environmental  Applications 

Environmental  Hazards  Specialists  International 

Environmental  Management  Office 

Effects  Range-Low 

Effects  Range-Median 

Environmental  Science  and  Engineering,  Inc. 

Federal  Endangered  Species  Act 

United  States  Army  Forces  Command 

Field  Sampling  Plan 

feet  per  foot 

square  feet  per  day 

feet  per  year 

gas  chromatograph 
gallons  per  minute 
ground-penetrating  radar 
GZA  Remediation,  Inc. 

Health  and  Safety  Plan 
cyclotetramethylenetetranitramine 
hollow-stem  augers 

inside  diameter 
investigation-derived  waste 
infrared 

Installation  Restoration  Data  Management  Information 
System 

Initial  Site  Assessment 
Kurz  Associates 
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LOEL 

LUST 

MAAF 

MADE? 

MCL 

MCLG 

MCP 

MEP 

MESA 

mg/g 

mg/day 

mg/kg/day 

mg/kg 

mg/L 

ml 

MMCL 

MNHP 

mph 

MS/MSD 

NBC 

ND 

NDIR 

NFA 

NGVD 

NOAA 

NOAEL 

NWR 

NYSDEC 

OD 

ORSG 

OSHA 

PAH 

PAL 


Lowest  Observed  Effects  Level 
leaking  underground  storage  tank 

Moore  Army  Airfield 

Massachusetts  Department  of  Environmental  Protection 

Maximum  Contaminant  Level 

Maximum  Contaminant  Level  Goals 

Massachusetts  Contingency  Plan 

Master  Environmental  Plan 

Massachusetts  Endangered  Species  Act 

milligrams  per  gram 

milligrams  per  day 

milligrams  per  kilogram  per  day 

milligrams  per  kilogram 

milligrams  per  hter 

milliter 

Massachusetts  Maximum  Contaminant  Levels 
Massachusetts  Natural  Heritage  Program 
miles  per  hour 

Matrix  Spike/Matrix  Spike  DupHcate 

Nuclear,  Biological,  and  Chemical 
non  detect 

Non-Dispersive  Infrared 
no  further  action 

National  Geodetic  Vertical  Datum 
National  Oceanic  and  Atmospheric  Administration 
No  Observed  Adverse  Effects  Level 
National  Wildlife  Refuge 

New  York  State  Department  of  Environmental  Conservation 
outside  diameter 

Office  of  Research  and  Standards  Guidelines 
Occupational  Safety  and  Health  Administration 

polynuclear  aromatic  hydrocarbon 
Project  Analyte  List 
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PARCC 

precision,  accuracy,  representativeness,  completeness,  and 
comparability 

PC 

personal  computer 

PCB 

Polychlorinated  biphenyl 

PCE 

Tetrachloroethene 

PCL 

protective  contaminant  level 

PCR 

performance  and  cost  report 

PID 

photoionization  detector 

POL 

Petroleum,  Oil,  and  Lubricant 

POP 

Project  Operations  Plan 

ppb 

parts  per  billion 

ppm 

parts  per  million 

POLs 

Practical  Quantitation  Limits 

PRC 

Project  Review  Committee 

PRE 

Preliminary  Risk  Evaluation 

PRI 

Potomac  Research,  Inc. 

psi 

pound-per-square-inch 

PVC 

polyvinyl  chloride 

PX 

Post  Exchange 

QA 

quality  assurance 

QAC 

Quality  Assurance  Coordinator 

QAPP 

Quality  Assurance  Project  Plan 

OC 

quality  control 

RAS 

Routine  Analytical  Services 

RCRA 

Resource  Conservation  and  Recovery  Act 

RDX 

cyclonite 

RI/FS 

Remedial  Investigation/Feasibility  Study 

ROTC 

Reserve  Officer  Training  Corps 

RPD 

relative  percent  difference 

SA 

Study  Area 

SAP 

Sampling  and  Analysis  Plan 

SARA 

Superfund  Amendments  and  Reauthorization  Act 

SAS 

Special  Analytical  Services 

SCS 

Soil  Conservation  Service 

SI 

Site  Investigation 
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SQC 

Sediment  Quality  Criteria 

SSI 

Supplemental  Site  Investigation 

SVOC 

semivolatile  organic  compound 

SWMUs 

Solid  Waste  Management  Units 

TBC 

to  be  considered 

TCE 

Trichloroethene 

TCLP 

Toxic  Compound  Leaching  Procedure 

TEX 

toluene,  ethylbenzene,  and  xylenes 

TKN 

total  Kjeldahl  nitrogen 

TNT 

trinitrotoluene 

TPHC 

total  petroleum  hydrocarbons 

TRC 

Technical  Revie\v  Committee 

TSS 

total  suspended  solids 

TOC 

total  organic  carbons 

/^g/kg 

micrograms  per  kilogram 

Mg/g 

micrograms  per  gram 

Mg/L 

micrograms  per  liter 

ixl 

microliter 

USAEC 

U.S.  Army  Environmental  Center 

USDA 

U.S.  Department  of  Agriculture 

USEPA 

U.S.  Environmental  Protection  Agency 

USFWS 

U.S.  Fish  and  Wildlife  Service 

uses 

U.S.  Geologic  Survey 

UST 

underground  storage  tank 

UXO 

unexploded  ordnance 

VOC 

volatile  organic  compound 

WPA 

Works  Progress  Administration 

2,4-DNT 

2,4-dinitrotoluene 
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